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DISCAP 
CERAMIC 
CAPACITORS 


the PROVED replacemen: 


for tubular ceramic and mica capacitors 


RMC DISCAPS | 


80 


SPECIFICATIONS 


PO WER FACTOR: Over 10 MMF less than .1 % at 1 mega- 
cycle. Under 10 MMF less than .2% at 1 megacycle. 

WORKING VOLTAGE: 1000 V.D.C. 

TEST VOLTAGE (FLASH): 1750 V.D.C. 

CODING: Capacity, tolerance and TC stamped on disc 

INSULATION: Durez phenolic-vacuum waxed 

INITIAL LEAKAGE RESISTANCE: Guaranteed higher than 
7500 megohms 

AFTER HUMIDITY LEAKAGE RESISTANCE: Guaranteed 
higher than 1000 megohms 

LEADS: No. 22 tinned copper (.026 dia.) 

TOLERANCES: +5% +10% +20% 


These capacitors conform to the RTMA specification for 
Class 1 ceramic condensers 


The capacity of these condensers will not change 
under voltage 


.760 __ 860 
» .790 890 


( RMC | 
\ 470 . 
-: 
= 
= | 
{| | 
= 
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Temperature coefficients up to N-5200 available on special order, 


Leading manufacturers of electrical and elec- 
tronic products have proved by their continued 
use that Type C DISCAPS replace tubular ce- 
ramic and mica capacitors at lower cost. 

Type C DISCAPS are available for varied ap- 
plications in a wide range of capacities and tem- 
perature coefficients. These capacitors feature 
smaller size, lower self inductance, and greater 
dielectric strength. Rated at 1000 working volts, 
Type C DISCAPS assure trouble-free perform- 
ance and cost no more than ordinary 600 volt 
capacitors. Specify Type C DISCAPS for your 
product, their many mechanical and electrical 
advantages combine with a lower initial price 
permitting substantial production cost reductions. 
These capacitors are available for use with 
printed wire circuits. 


RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 


Two RMC Plants Devoted Exclusively to Ceramic Capacitors 
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FRONT COVER: Three Regional Conventions—As a result of the « ve 1 Shows’ appe 
ing in the August issue of Tele-Tech & Electror ndustries p. 69. a eat many lett. have bee eceived fron 
readers recommending the the annual Nati ectror re 
midwest. This year the Ith annual Conferer 1k the t t 
ymbol of this occasion, (together with those for the v\ 

the cover. Program deta weon fy 6 


TOTALS: RETMA Sales & Production Figures .......... 0.00 ce cece cence 3 
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A LOW-COST ADJUSTABLE TOROID 


ah 
Pa 


precise, instant adjustment @ truly hermetic sealing 


inductance variation of 10% Mi temperature coefficients same as 


aad se fixed toroids 
® eliminates critical close tolerance 


capacitors a 


M highQ 


@ developed by Burnell, creators of 


no external power supply the Rotoroid ® 


ENA 
LET BURNELL ENGINEERS SHOW HOW USE OF ADJUSTOROIDS REDUCES EQUIPMENT COSTS mires « 


Many types of Adjustoroids and 
Rotoroids now available from stock. 


Copyright patent applied for 


no increase in case diameter 


Write for Adjustoroid 
Technical Brochure A 55 


a ~ 


uf ] \ \ 
Teletype: Yonkers, N. Y. 3633 


BURNELL & CO., inc. 


45 Warburton Avenue 
Yonkers 2, New York 


Pacific Division: 720 Mission St., $. Pasadena, Calif. 


Facts and Figures Round-Up ELECTRONIC 


October, 1955 INDUSTRIES TO TALS 
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Indicative of the growing interest in electronic industries statistics, the editorial and statistical departments of 
RETMA, 777 Fourteenth St., NW, Washington 5 DC, have just released their first “Fact Book.” The 26-page volume 
summarizes production and sales figures for television sets, radio sets, receiving and picture tubes, military equip- 
nent and related electronic activities over the last decade or more. Excerpts of interest are shown below: 


Value of Goods Produced ($ Millions) 


Films Producing 


Home-type All other ; 
vedio end ebsetvente Electronic Equipment 
television equipment Electronic Product 1939 1944 1952 1955 
; niet pees pois tubes components was ene a 
ear and relate and compo- Electron other than ‘ vipment an 
1/ Total products nents tubes tubes nc "3 700 180 900 
1954 $5800 $1417 $2464 $619 $1300 Resistors 19 46 20 110 
1953 6300 1593 2503 734 1470 Taetaeens 2 we 10 «(We 
1952 5400 1340 2330 604 1126 — 23 «40 «219:~C*«*SS 
1951 3400 1296 843 473 788 Electrical Indicating 
1950 3300 1687 473 443 697 Instruments 35 43-20 20 
1947 1750 810 469 122 349 btair a Ele 
1939 340 186 40 39 75 , Ele 
1937 350 182 54 43 71 . _— 
1935 240 135 31 32 42 
1933 135 73 14 27 21 
1931 220 125 30 29 36 
1929 465 2/275 8 82 100 
1927 200 2/ 95 4 22 79 
1925 180 2/ 93 3 23 61 GOVERNMENT ELECTRONIC 
1923 54 af is 1 10 29 
1921 7 n.a. n.a. 1 ne. CONTRACT AWARDS 
1919 8 n.a. n.a. n.a. n.a. 
1914 1 n.a. n.a. n.a. am. This list classifies and gives the 
iain: thi Adak aed ad a ei eae: e ind production in 1937 and eorlie value of electronic equipment 
ws. The totals represent the factory value of production or shipments {output) of electron 
roducts, whether incorporated in other products or used in maintenance and repair of end selected from contracts awarded 
cage . Pee a by government procurement 
udes all radio receivers, commercial ¢ we 1s home-type 
ures through Electronics Division of Business and Defense Services Administration, U.S. Dept. of agencies in August 1955. 
Accelerometers . 123,320 
Employment Altimeters . 305,711 
Antennas, Radar .. 216,010 
Figures through Bureau of Labor Statistics, U.S. Dept. of Commerce Audio Decoder 145,360 
Computer Sets 1,930,786 
prAna Digital Information Processors 44,095 
¢ T | | | | | T T T I T T T T T Electronic Test Equipment 98,316 
540 y— Generators ... 138,706 
Indicators, Control 980,576 
480 AVERAGE ANNUAL EMPLOYMENT Yd >” Junction Boxes 61,541 
COMMUNICATIONS EQUIPMENT INDUSTRY : Klystrons  . 32,640 
420 Vi Meter Test Set .. 161,751 
ry Motors, Generator ... 34,234 
360 A Nwaie EMPLOYEES P" 4 of % Motor Generator Sets 25,575 
rs = Power Supplies ‘5 . 421,048 
Yr a + ee ff ? Radar Sets .. es 
300 5 —pt Radar Sets & Indicator Groups .. 991,573 
240 PI ‘y Pa Radar Test Sets .... ea 67,196 
° i ntti ae Radio Remote Control Systems 99,117 
_ ; 
180 F = ee ee 4 rrr a ebinne ; ate 
o Resolvers, Electric 7 55,914 
120 3° Signal Generators ... ; 438,463 
eae” Sonar, Scanning tr 39,876 
60 Storage Batteries, Aircraft . ; 40,519 
Switches. ; ma ie 118,042 
ae ee ee ee a eee a Telephone Cable 2. 103,863 
1939 1940 1941 1942 1943 1944 1945 1946 1947 IS48 1949 1950 195! 1952 1953 1954 Tubes : ...+ 1,316,488 
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Years of day-in, day-out field operation by most exacting users, have proven the Polarad Model TSA 
Spectrum Analyzer to be a versatile test instrument of highest reliability and accuracy for both 
laboratory and production applications. 


It is a broadband instrument with greatest pulse sensitivity over the band—10 to 44,000 mc. And each 
of its five interchangeable RF tuning heads operate with utmost simplicity and frequency stability. All 
tuning is by Uni-Dial control. Frequencies are read with 1% accuracy right on the linear dial as the 
set is tuned. No mode charts or interpolations necessary. 


The Polarad Model TSA has been designed to save engineering manhours. Its 5 inch CRT display of the 
RF spectrum is bright and easily defined. And its 1 cycle sweep speed makes for fine resolution. For 
detailed specifications, contact your nearest Polarad Representative, or write directly to the factory. 


f 


e Transmitter characteristics tests 


e Broadband receiver for AM, FM, CW, MCW, 
and pulse modulated signals 


e Component tests 
e Frequency measurements 


e Leakage, interference and radiation 
measurements 


e Bandwidth measurements 

e Modulation tests 

e Adjacent signal channel tests 
e Attenuation measurements 

e Filter measurements 

e Standing wave measurements 


MULTI-PULSE SPECTRUM SELECTOR 


For product information, use inquiry cord on last page. 
P quiry pag 


adjusted to ‘gate any pulse including the first at 
zero time. Special circuitry discriminates auto- 


Spectrum Analyzers. 


FEATURES: 


Continuously variable sweep widths; 15 to 180 
usec. © Continuously variable gate widths for 
pulse selection; 0.4 to 10 usec. « Continuously 
variable gate delays for pulse selection; .3 to 180 
usec. e Automatic gating of spectrum analyzer 
during time of pulse consideration. « Intensified 


increases the versatility of Polarad Spectrum Ana- 
lyzers. It displays and allows selection for analysis 
of a specific train of microwave pulses, as well as 
any one pulse in the train; selects and gates a 


group of pulses up to 180 usec. in length; and is gate (brightening) to facilitate manual pulse 


selection. © Triggered sweep on first pulse in 
any train, ¢ No sweep in absence of signal. 


SPECIFICATIONS: 


Maximum Pulse Train Time 180 «usec. ¢ Pulse 
Rise Time. .05 usec. Minimum e Minimum Pulse 
Separation .2 usec. Repetition Rate 10—10,000 
pps. ¢ Minimum Pulse Width .1 usec. « Input 
Power 95 to 130 volts, 50/60 cps., 325 watts. 
input Impedance 50 ohms. « Output impedance 
50 ohms (to match TSA Spectrum Analyzer). 


designed to work with fast, narrow pulses; can be 


matically once pulses have been selected. Operates 
at any of the frequencies accepted by Polarad 
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FEATURES 

Greatest signal sensitivity over entire 
frequency band. 

e Single frequency control with direct-reading 
dial accurate to + 1%. 
Complete frequency coverage from 10 mc to 
44,000 mc. 

e Internal RF attenuator (RF Tuning Unit Models 
STU-1, STU-2A, STU-3A). 

e Adjustable frequency display from 400 kc to 25 mc. 


FMELRMEY We MEGAR YEE 


SAR TUNIS tity 
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Handbook of 
SPECTRUM ANALYZER 
TECHNIQUES 


e 4 
a \% 
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REPRESENTATIVES «+ 
Philadelphia + San Francisco * Syracuse * Washington,O0 C + Westbury - 


Albuquerque «+ Atlanta + 
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BROADBAND SPECTRUM ANALYZER 


Baltimore + Boston + Buffalo - 


» Frequency differences as small as 40 kc measurable 
by means of adjustable frequency marker with 
variable amplitude. 

* 25-kc resolution for all bands. 

Stable klystron oscillators using non-contacting 
plungers to insure longer life. 

* No klystron modes to set. 

* 5-inch CRT display. 

Portable and completely self-contained. 


SPECIFICATIONS 


Model No. Equipment 
Model Du........ Spectrum Display and Power Unit 
Model STU-1... RF Tunning Unit 10-1,000 mc. 
Model STU-2A. RF Tuning Unit 910-4, 560 mc. 
Model STU-3A. RF Tuning Unit 4,370-22,000 me. 
Model STU-4 RF Tuning Unit 21,000-33,000 mc. 
Model STU-5... RF Tuning Unit 33,000-44,000 mc. 


SPECIFICATIONS: 
Frequency Range: 10 mc to 44,000 mc. 
Frequency Accuracy: +1% 
Resolution: 25 kc. 
Frequency Dispersion: Electronically controlled, 
continually adjustable from 400 kc to 25 mc 


per one screen diameter (horizontal expansion 
to 20 ke per inch) 


Input Impedance: 50 ohms—nominal 

Sensitivity:* 

STU-1 10-400 mcs—89 dbm 
400-1000 mcs—84dbm 


STU-2A 910-2,200 mcs—-87 dbm 
1,980-4,560 mcs—77 dbm 


STU-3A 4,370-10,920 mcs—75 dbm 
8,900-22,000 mcs—-60 dbm 

STU-4 21,000-33,000 mcs—55 dbm 

STU-5 33,000-44,000 mcs—45 dbm 

Overall Gain: 120 db 

Attenuation: 


**RF Internal 100 db continuously variable, 
IF 60 db continuously variable 


Input Power: 400 Watts 
*Minimum Discernible Signal 
**STU-1, STU-2A, STU-3A 


AVAILABLE ON EQUIPMENT LEASE PLAN 


FIELD MAINTENANCE SERVICE AVAILABLE 
HROUGHOUT THE COUNTRY 


Write for your copy of the Polarad “Handbook of Spectrum Analyzer 
Techniques’. 50c per copy. Includes discussion of Spectrum Ana- 
lyzer operation, applications and formulae for analysis techniques. 


-le)@:\-7:\e mp ELECTRONICS CORPORATION 43-20 34th STREET, LONG ISLAND CITY 1, N. ¥. 


Chicago + Dayton + Englewood + Fort Worth + Los Angeles +» New York 


Winston-Salem + Canada, Arnprior, Toronto—Export: Rocke International Corporation 


For product information, use inquiry card on last page. 5 


WESTINGHOUSE 
NEW SILICON POWER 
RECTIFIER puts you ahead... 


High-temperature operation. Exhaustive tests have shown that 
these units are capable of operation up to 200°C with no detectable 
aging in their characteristics. 


In rectifier efficiency. Forward voltage drop reaches only 0.85 
volts at 40 amperes, 190°C junction temperature. Efficiency is over 
99%. Ratings up to 200 volts maximum peak inverse are available in 
four classifications: 50, 100, 150 and 200 volts. 


In compact design. Westinghouse silicon power rectifier (shown 
actual size above) takes only 1/50th the volume of the comparable 
selenium rectifier. 


Write today for your free application 
Facts Folder describing the full range of 
one js io Latest Design Data 
silicon power rectifier characteristics. These 

rectifiers are available for immediate de- 
livery. Call your local Westinghouse sales 
office, or write: Westinghouse Electric 
Corporation, 3 Gateway Center, P.O. Box 
868, Pittsburgh 30, Pa. J-80002 


you can BE SURE...1¢ its 


Westinghouse 


6 For product information, use inquiry card on last page 
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CIRCULATION NOW 27,000 


An increase of 5,000, effective with the Janu 
ary 1955 issue, provides greater penetratior 
of plants, stations and laboratories in the 
primary markets of the industry—Manufactur 
ng, Broadcasting and Armed Forces procure 


ment. 
These are the markets with greatest buying 
power and greatest expansion industrially 


and geographically 


The rculation of TELE-TECH is increasing in 

tw ways 

1—Growth of TELE-TECH’s Unit Coverage of 
top-ranking engineers the magazine's 
bas readership preselected for mpl 
mentary ubscriptions, 
Making paid subscriptions available 

ther engineers in research, design, pr 

auction peration and maintenance 


THE ELECTRONIC INDUSTRIES 
DIRECTORY 


Published annually as an integral 
section of TELE-TECH in June 
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me. Batteries of presses . . . rotaries, single stroke, 
U. S. and foreign. Enormous kiln capacity. 4 large, 
well-equipped plants. 


rience. Methods which have been perfected from 54 


years of specialized experience. 


Bsign service. Available without charge. Every effort 


made to find the best design . . . performance-wise 


a. ALSIMA c P |. (—[— Sx 


ction of materials. Widest in the industry. Careful 


matching with requirements. New bodies being de 


veloped constantly for unusual operating condition: 


ications determine the material. You may choose from 
Lava, Silicon Carbide, Alumina (vitrified or porous 
Cordierite, Steatite, Zircon, Zirconium Oxide, Mag 
nesium Silicate, Aluminum Silicate, Forsterite, Titanium 


Dioxide. All available from this one source. 


ing. No problem with AlSiMag. Well equipped die 
shops. Expert machinists. Tooling at actual estimated 
cost. 


cate Designs. AlSiMag’s over-all delivery record is unsur- 
passed complicated shapes, precision tolerance: 


intricate miniatures. 


Cost. Superior quality. Achieved through the right 
equipment right materials . . . all-important 


‘know-how. 


ient production methods. Quality controlled manufac 


ture. Well experienced, versatile personnel 


ag may offer improvements for your application. Send blueprint or sample today for price and delivery information. 


S@ Tu VEAR OF CERAMIC ECEADERSNIP 


AMERICAN LAVA CORPORATION voice 


AND MANUFACTURING COMPANY 
CHATTANOOGA 5, TENNESSEE 


Branch offices in these cities (see your local telephone directory): Cambridge, Mass. * Chicago, III. * Cleveland, Ohio * Dallas-Houston, Texas * Indianapolis, 
ind. * Los Angeles, Calif. * Newark, N. J. * Philadelphia-Pittsburgh, Pa. * St. Louis, Mo. * South San Francisco, Calif. * Syracuse, N. Y. * Tulsa, Okla. 
Canada: Irvington Varnish & Insulator Division, Minnesota Mining & Manufacturing of Canada, Ltd., 1390 Burlington Street East, Hamilton, Ontario. 
All other export: Minnesota Mining & Manufacturing Company, International Division, 99 Park Avenue, New York, N. Y. 


TRANSISTOR-RADIO! G.E.’s new 
All-Transistor Portable, Model 
675, made possible by H.F. tran- 
sistor developed by G.E. 


NOW—A FULL LINE OF G-E H.F. TRANSISTORS 
FOR ALL RADIO APPLICATIONS 


New G-E H.F. PNP Transistors, 2N135, 2N136, 2N137, Complement the G-E 2N78 NPN 


HIS new line of G-E High 

Frequency PNP Transistors 
offers immediate benefits to elec- 
tronics manufacturers for use in 
RF and IF amplifier circuits. The 
new High Frequency designs, 
now in full production, were cre- 
ated specifically for use in radio 
circuits. The line provides mini- 
mum alpha cut-offs of 3 MC, 5 
MC and 7 MC-—coupled with a 
5 ua maximum collector cut-off 
current. The result: all the high- 
gain and high-power advantages 
of other General Electric tran- 
sistors, plus operating ranges ex- 
tending from 3 to 15 MC depend- 


ing on the transistor selected. 
NOW IN COMMERCIAL RADIO CIRCUITS 
In the circuit above, the 2N136 
is used as a converter—its 5 MC 
minimum alpha cut-off assures 
stable oscillator performance and 
high conversion gain. The 2N137 
with 7 MC minimum alpha cut- 
off—provides 33 db gain at 455 
KC. The high frequency 2N135 
offers a higher collector voltage 
rating for the second IF where it 
is needed. The 2N78 NPN tran- 
sistor—originally designed for 
computer and RF circuitry— 
proved ideal as a power detector 
and audio amplifier to drive a 


2N44 power output transisto1 
with direct coupling. 

PRODUCTION QUANTITIES AVAILABLE 
General Electric’s new high fre- 
quency line is in mass production 
now. Detailed characteristics and 
specifications of the G-E 2N135, 
2N136, and 2N137 transistors 
may be obtained upon request 
Your G-E Semiconductor special 
ist and our factory applicatio: 
engineers have the answers ti 
your transistor radio circui' 
questions. Call them in, or write 
General Electric Co., Semicon 
ductor Products, Section X48105 
Electronics Park, Syracuse, N. ) 


Progress /s Our Most /mportant Product 


GENERAL @@) ELECTRIC 


8 For product information, use inquiry card on last page. 
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( Clear track for faster production... 

7 

Improper seating often leads to early fatigue and loss in production and efficiency, 
but with Royal Metal factory seating like the Adjustable Chair, 

Swivel Chair and Adjustable upholstered Posture Chair shown above, this 


frequent cause of backache and muscular strain is eliminated. Royal’s more than 
half-century experience in manufacturing seating for business and 

industry, is your assurance of seating correctly designed for human beings . . . 
tested... practical ... trouble-free. 

RoyaL Metat Manuractrurinc Company ¢ 175 North Michigan Avenue « Chicago 1, Illinois 


Offices and plants from coast to coast 


for additional helpful ideas, furn this page... 


profession al furniture 


5 


> 


No. 625T Swivel Chair 

From any angle, this all welded tubular 
frame swivel chair reflects the craftsman 
like precision synonymous with Royal. Gen 
erous 1414” square, heavy steel seat is fitted 
with scroll shaped tempered Masonite. 4-way 
flexible backrest is adjustable to individual 
requirements. Complete with sturdy channel 
footrest. Height range from 27” to 33”. 


Look to 


| 
| 
{ 


No. 621-T Swivel Stool 

With round 14” diameter, heavy gauge de 
hossed steel seat fitted with tempered Mason- 
ite panel. Tubular frame and channel foot 
rest all welded. Micro-Hite seat adjustment 
for instant raising or lowering. Adjustable 
height range from 27” to 33”. 


Royal Metal Manufacturing Co., Dept. 1210 
175 No. Michigan Ave., Chicago 1, Illinois 


Please send me available literature on Royal 


industrial furniture 


Name 


Address 


City Zone State 


Royal’s 
exclusive 
MICRO-HITE 
seat 
adjustment! 


No tools... 


T 1 \ Works instantly 
é | — oS 


Save time and effort, particularly where 
changing shifts or employees are involved. 
No need to turn chairs or stools over to ad- 
just seat height. Micro-Hire is safe. slip- 
proof, requires only fingertip effort. Simply 
raise seat to full height, tighten handwheel, 
sit down. Then turn control handwheel ‘til 
seat lowers to comfortable working height 
and stop turning the control. Never a need 
for maintenance men... Micro-Hite adjusts 
effortlessly f 


for a practical solution to your factory seating problems 


No. 5358S Factory Posture Chair 
This impeccably tailored posture chair is 
skillfully proportioned to promote peak per- 
formance. Wide seat is deeply padded with 
2” of thick foam rubber, upholstery is Super 
Tuftex...a durable vinyl plastic coated fabric. 
Shaped, upholstered back adjusts up or 
down, forward or back. Sturdy steel frame 
is. rigidly constructed—easy to maintain. 
Complete with handy channel footrest. 


No. 501T Stationary Stool 


Royal’s biggest budget value is this 

stationary stool...so handy to have i 
shop or factory. 14” diameter, heavy 

debossed steel seat is fitted with smart 
pered Masonite panel. All welded tu 
frame features sturdy channel footrest 
height: 30”. 


! ‘7 


» 


No. 5158S Adjustable Chair 
With simplicity as the keynote, Roy: 
designed this rugged adjustable cha 
withstand rough treatment and year 
year of heavy service. Wide spacious st 
fitted with tempered Masonite... broad 
rest gives full, firm support plus 4-wa 
justment. Tubular steel frame features ch 
footrest. 


No. 5138 Adjustable Stool 


Pin-point production standards to a 

high by supplying workers with comfort 
rugged, Royal stoools such as the one 

trated. Large 4-way backrest is compl: 
adjustable to individual preference. Pate 
leg extensions also adjust at one inch i 
vals. Complete with all welded tubular f: 
and channel footrest. Adjustable from 
to 25”, 


® ) 


METAL FURNITURE SINCE 


ROYAL METAL MANUFACTURING COMPANY = 175 No. Michigan Ave., Chicago 1, ! 


Factories: Los Angeles « Michigan City, Ind. « Plainfield, Conn. «e Warren, Pa. « Walden, N.Y. 
Southfields, N.Y. « Galt, Ontario 
Showrcoms: Chicago « Los Angeles » San Francisco « New York City 


Authorized dealers everywhere 
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Long-lasting * 
Now Available on Mallory Controls 


‘Floating Ring’ 
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M: illory c arbon 


MAtioRY| 


Serving Industry with These Products: 


Electromechanical—Resistors * Switches « Television 


Electrochemical—Capacitors « 


Metallurgical—Contacts » Special Metals and Ceramics * Welding Materials 


Rectifiers 


e Mercury 


Parts distributors in all major cities stock Mallory 


standard components for your convenience. 


*Patent applied for 
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Tuners « Vibrators 


Batteries 


Switch life is greatly 


increased by this new 


contact action. Note 
how “floating” rings 


of special 


Mallory 
alloy make and break 


the line circuit as 


the shaft is rotated— 
providing a continu- 


ally changing contact 


surface. 


Switch* 


NEW TYPE rotary switch, embodying unique 
contact action, is now available on Mallory car- 
bon controls. Make and break is accomplished by 
spring-snapped motion of rings of special Mallory con- 
tact alloy, with positive self alignment. The rings 
“float” on pins so they can rotate with each operation. 


Extremely long service life, proved on actual tests. 
The floating action spreads wear and are erosion 
around the whole circumference of the rings... 
gives cleaner make and break. 


Protection against overload damage. [hie snap 
spring which moves the contacts carries no current 
. wont heat and anneal when overloads oceur. 


Positive “feel”. Positive sn: ap ac tion “feel” pro- 
vides definite assurance of switeh operation, with 
minimum torque requireme nt. 


Available for use with all Mallory carbon controls. the 
new switch costs no more than conventional designs. In 
combination with high stability, 


long-wearing, low- 
noise Mallory resistance elements— 


in values from 250 
ohms to 10 megohms—it gives you unequalled control 
performance. For full facts. write or call Mallory today ° 


Expect more...Get more from 


MAitorY | 


P. R. MALLORY & CO., 


Inc., INDIANAPOLIS 6, INDIANA 


For product information, use inquiry card on last page. 11 
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RCA-5693 
Sharp-Cutoff Pentode 


RCA-5691 
High-Mu Twin Triode 


RCA-5690 
Full-Wave Vacuum Rectifier ff 


RCA-5692 FOR DEPENDABILITY ...RCA-4X150A BEAM 
Medium-Mu Twin Triode POWER TUBE 


” . RCA-4X150A ... manufactured at RCA’s modern Lancaster 
RCA “SPECIAL REDS” COVERED BY WARRANTY TO GIVE plant... .is a compact, forced-air-cooled, beam power tube of 


AT LEAST TWO YEARS OR 10,000 HOURS OF SERVICE coaxial-electrode construction—with a max. plate-dissipation 


RCA “Special Reds” —built for long life—are specially designed to with. rating of 150 watts. For UHF power amplifier, or oscillator serv 
stand extremes of temperature, humidity, atmospheric pressures, vibration, ice up to 500 Mc. Also may be used as wideband amplifier in 
impact, and mechanical shock. Recommended especially for industrial video applications. The dependability of the RCA-4X150A has 
electronics and airborne communications equipment. been proved in military and commercial applications. 


{ 
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TWIN BEAM POWER TUBE FOR 

RCA “PENCIL” TUBES FOR METEOROLOGICAL SURVEY, UHF COMMUNICATIONS SERVICES BETWEEN 
AIRCRAFT CONTROL EQUIPMENT, COMMUNICATIONS, 450 AND 470 Mc 

AND UHF TEST EQUIPMENT RCA-6524...25 watts max. plate dissipation (ICAS) 
RCA-6263,-6264,-5876,-5675,-5893,-5794,-6562, and-6173 .. . eight As push-pull rf power amplifier in class C service (ICAS) at 
types featuring small size, light weight, low heater wattage, good thermal 462 Mc, the 6524 has a max. power input of 45 watts and 
stability, minimum transit time, low lead-inductance and low interelec- can deliver a power output of approximately 20 watts. 
trode-capacitances. These types include tubes for power amplifier, fre- Features high power sensitivity, compact size, and sturdy 
quency multiplier, pulse detection and oscillator applications. Investigate construction. For use as push-pull rf power amplifier, 
these highly efficient tubes for your designs. For catalog information on RCA frequency tripler, or audio modulator in fixed or mobile 
“Pencil” Tubes write for booklet RIT-104. communications. (Medium-button septar 7, pin base.) 


RADIO CORPORATION of AMERICA 


TUBE DIVISION MARRISON, N. J. 
® 
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TWO NEW RCA PUBLICATIONS 


#PG101B...“RCA POWER & GAS TUBES” 

. 24 pages of technical data on 178 RCA 
vacuum power tubes including forced-air- 
cooled and water-cooled types, rectifier types, 
thyratrons, ignitrons, magnetrons, and vacu- 
um-gauge types. 


#RIT-104 ..."RCA RECEIVING-TYPE TUBES 
FOR INDUSTRY AND COMMUNICATIONS” 
... 20 pages of technical data on 130 RCA 
small industrial tubes including “Special 
Reds’, ‘‘Premium” types, “Pencil” and other 
types for special UHF applications, glow-dis- 
charge types, thyratrons, computer types, 


low-microphonic types, and many other types. 


Call Your RCA Representative: 


East: HUmboldt 5-3900 
744 Broad Street 
Newark 1, N. J. 


Midwest: WHitehall 4-2900 
Suite 1181, 
Merchandise Mart Plaza, 
Chicago 54, Il. 


MAdison 9-367 1 
420 S. San Pedro Street 
Los Angeles 13, Calif. 


DB”’ O 
FOR TECHNICAL INFORMATION 
A avigatio oda onaue 0 eather zone pa ’ Write: RCA, Commercial Engineering, Sec- 
eather rad ouide othe p of le hulence tion J 50R, Harrison, N.J. Use this coupon. 
“4 DP A Fe : Circle items in which you are interested. 
‘ : dgnetrd 5 Edit 0 Catner-fadar equip “Special Reds” 6521 4X150A 6524 
C ds UCSIENEd SPe d 0 C e. U . ernal-reso Booklet #RIT-104 Booklet #PG101B 
d tle d CYid d y ° eR - U ge 4 CG Name— 
alld CO CiVd C died IQ ONL Ceildadie Perio d eC ds d 0D ed Positi 
Oosition 
0 ator at a fixed freque of 9400 apable of giving a pea 


Company 


Address. 


PORTORNANCE- OURO TER 


Magnetic onields 


(OST NO MORE- 


WHT TARE LESS ? 


You’ re time and money ahead with Performance- 
‘Guaranteed Magnetic Shields, for our shields 
are guaranteed to meet the requirements of your 
circuit to mutually agreed upon shielding speci- 
fications. Dry hydrogen annealed, as required 
. of MuMetal, A.E.M. 4750, or whatever 
commercially available material is most suitable 
... fabricated or drawn... painted or lacquered 
to match any shade, or unfinished. Write for the 
industry's most complete catalog, MS-104, today. 


MAGNETICS inc. 


DEPT. TT-26, BUTLER, PA. 


14 For product information, use inquiry card on last page TELE-TECH & ELECTRONIC INDUSTRIES * October 1955 


/Standard Heavy-Duty Stacks Encapsulated Rectifiers 


Extremely long life...with no maintenance : Maximum resistance to impact, acceleration, 
problems. Thousands of voltage / amperage com- and vibration. Complete protection from harm- 
binations available. Sizes from 11/16” square | ful atmospheric conditions. Other electronic 
cells to giant 6” x 10” plates... Federal can } components may be encapsulated with recti- 
provide a power rectifier for almost every type / fier to form a rugged, replaceable “‘potted’’ 
of industrial and military equipment. circuit. 


| High-Voltage Stacks |S 
— | y 
: 4 TT 


penance — 5 


250 to 5000 volts/5 to 40 milliamps. Encased 
in paper, glass, Bakelite, nylon, or metal tubes. 
Simple fuse-clip mounting of ferrule terminal 
types. Also, hermetically-sealed types. Uses: 
CRT high-voltage supplies, photoflash, insula- 
tion testers, etc. 


High-Temperature Stacks Selenium 


Contact Protectors 


idle Sa” el 


Extend contact life by over 1000 times. Used 


For maximum operating life at ambient tem- in inductive circuits to prevent erosion of 
4 peratures up to 150° C. A full range of voltage/ switch contact surfaces...to suppress arcing 
7 current combinations for medium and high and rf transients. Minimum effect on release 
‘ temperatures. Ideal for aircraft and military time. Hermetic sealing meets JAN specs. For 
j equipment, | relays, electromagnets, and telephone systems. 
: | 
_— pee 
5 + ege 
Magnetic Amplifier a 
ege 
Rectifiers 
LET US KNOW your AC-to-DC 
; conversion problems. For further 
information on Federal Industrial 
3 Rectifiers, call NUtley 2-3600, 
vi or write to Dept. F-866 
Selenium cells and stacks precisely manufac- 
tured, tested, and selected to assure a high de- 
gree of stability and very low reverse current. 
For use with saturable reactors, regulated DC 
power supplies, etc. 


Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION - 100 KINGSLAND ROAD + CLIFTON, N. J 


In Canada: Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreal, PQ 
Export Distributors: International Standard Electric Corp., 67 Broad St.. New York 
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INDUSTRY and DEFENSE 


toox ro Lodera/ 


FOR THE FINEST IN 
SELENIUM RECTIFIERS 


Pioneering 
Leadership 


Federal is the original supplier of 
selenium rectifiers in the United 
States... leading the field in re- 
search, development and produc- 
tion. 


Facilities 
and Service 


Federal’s facilities can handle the 
largest and most complex orders 
... Satisfy the rush requirements of 
customer production peaks. Every 
order—large or small—is processed 
through a skilled engineering staff. 


Quality 
and Economy 


Federal’s modern fabrication 
methods, mass production, inten- 
sive quality control, and rigid test- 
ing assure a product of highest 
quality and greatest economy. 


A DIVISION OF 


A COMPLETE LINE OF DEPENDABLE ENCAPSULATED RESISTORS 


PRECISION, WIREWOUND RESISTORS FOR 85° AND 125° AMBIENTS 


You can choose from 46 standard designs 
in tab and axial lead styles to meet re- 
quirements for all types of military and 
industrial electronic apparatus and 
instruments. 

This complete line of Permaseal Resis- 
tors is designed for applications which 
require highly accurate resistance values 
in small physical size at 85°C. and 
125°C. operating temperatures. 

Protected by a special Sprague-devel- 
oped plastic embedding material, Per- 
maseal Resistors provide maximum 


© ig. Ses ea eae = 


SPRAGUE ELECTRIC COMPANY -e- 
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233 MARSHALL ST. « 


resistance to high humidity (they meet 
severe humidity requirements of MIL-R- 
93A and proposed MIL-R-9444 USAF). 

The winding forms, resistance wire, 
and embedding material are matched 
and integrated to assure long term sta- 
bility at rated wattage over the operat- 
ing temperature range. 

These high-accuracy units are avail- 
able in close resistance tolerances down 
to 0.1%. They are carefully and 


properly aged for high stability {sPrasve 


by a special Sprague process. hia 
© ASE, 
22g, 
FOR COMPLETE DATA «=«_— & gs SA 
WRITE FOR COPY o>. 
OF SPRAGUE 


ENGINEERING 
BULLETIN NO. 122A 


NORTH ADAMS, MASS. 
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Emergency 2-Way Radio 
Cut Fire Damage 


An emergency 2-way radio com- 
munication system that enabled fire- 
fighting crews to coordinate their 
activities after the plant’s telephone 
system had been burned out was 
credited with confining the damage 
caused by the recent refinery fire at 
Whiting, Ind., to a relatively small 
area. 

The first blast at the Standard Oil 
refinery came at 6:10 AM and within 
a short time a successful fire-fight- 
ing pattern had been established. 
Scores of truckloads of sand were 
rolling into the refinery for the con- 
struction of emergency dikes. 

At this point the fire ate into the 
main telephone terminal block and 
the entire plant telephone system 
went dead, including outside lines. 

Mobile radio units at strategic 
points along the plant boundary 
roads, at plant gates and close to 
the disaster scene itself directed the 
incoming trucks. Every key traffic 
area and critical zone had a mobile 
unit, with runners, which relayed 
orders from the fire marshal’s office. 

The 250-watt base station at the 
company’s administration building 
went out of operation when the 
signal and control lines to the trans- 
mitter were destroyed. But dispatch- 
ing was quickly restored by moving 
a mobile radio truck beside the fire 
marshal’s office. 

A total of five of the remote con- 
trol points of the normal radio sys- 
tem went out of service. All were 
quickly restored by using mobile 
radio units as dispatcher stations. 


As We Go To Press... 


BIRTHDAY PARTY: Dr. Lee DeForest cuts his 82nd 
birthday cake at a party given in his honor by 
Dr. and Mrs. C. J. Breitwesser (r and 1). Dr. 
Breitwesser is vice-pres. of Lear Inc. Mrs. De- 
Forest is at rear. 


$5 Million Navy Contract 
For Navigation System 


A $5,000,000 contract for the pro- 
duction of an advanced type auto- 
matic navigation system has been 
awarded by the Navy to the Ryan 
Aeronautical Co., San Diego, Calif. 

The new equipment, known as the 
AN/APN-67 and developed over a 
four-year period by Ryan, enables 
Navy planes to fly to any point on 
the earth’s surface without relying 
on ground facilities. The unit em- 
ploys a continuous wave radar tech- 
nique. 

For the aircraft's navigator, the 
Ryan equipment provides continuous 
information on_ position, ground 
speed, ground mileage, drift angle, 
course error and ground track of the 
airplane. For the pilot, this informa- 
tion is automatically integrated and 
presented on a single instrument 
which permits him to fly directly to 
his destination. 


Mobile Radio Fights Refinery Fire 
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Fire scene is shown (c) 30 Hrs. after blast. Dispatcher (I) directs traffic using 25-watt Motorola base station. Right, Fire marshal’s office at height of blaze 


Stromberg-Carlson 
Expands WC Activity 


West Coast production facilities 
for two lines of automation and 
computer equipment have been 
taken over by the Stromberg-Carl- 
son Division of General Dynamics 
Corp. 

In San Diego, Stromberg-Carlson 
has taken over the production of the 
Charactron tube from the Convair 
Division of General Dynamics Corp., 
and in Los Angeles, the firm has ac- 
quired Electronic Control Systems 
Inc., which specializes in automation 
electronic computers, and data han- 
dling systems. 

These West Coast activities are 
being coordinated under Stromberg- 
Carlson—West Coast, with offices at 
San Diego and headed by Leonard 
Mautner; former asst. vice-pres. of 
Stromberg-Carlson. 


New High Power Radar 
Announced By Marconi 


A high power radar for use in 
storm detection has been introduced 
by Marconi’s Wireless Telegraph Co 
Ltd. 

The new equipment, designated 
the Marconi SNW50, operates within 
the frequency band 9360 MC and 
9460 MC (X-band) with a_ peak 
power output of approximately 50 
KW. Standard equipment consists of 
four main items, transmitter, scan- 
ner, and display units. 


) a a 


MORE NEWS 
on page 22 


SOMETHING NEW FROM VARIAN... 


SIABILITY 


18 


HIGH 


WITHOUT ELECTRONIC COMPONENTS 


Ss 
4 VA-1281 


Stalo Cavity 
with VA-201 klystron 


VA-1282 
Stalo Cavity VA-1280 


with VA-201 klystron 


Now—-with Varian’s new line of high Q Cavities, frequency 
stabilized local oscillators (Stalos) utilizing direct cavity stabilization 
are commercially practical. Varian Stalo Cavities provide a very high 
degree of short time frequency stability. Stabilization is completely 
independent of the frequency of oscillator fluctuations and external 
disturbances ...an inherent advantage over electronic stabilization 
systems utilizing the feedback principle. Elimination of all electronic 
components except the klystron oscillator also affords greater relia- 
bility and longer life. 


The ratio of the oscillator modulation sensitivity to the modulation 


sensitivity of the stabilized oscillator defines the stabilization factor COMPLETE TECHNICAL 

of the cavity. Varian Stalo Cavities are available in three models— DATA and specifications 
VA-1280, 1281 and 1282—offer stabilization factors from 15 to 160 are now available. 

... cover a wide range of important applications, including stabiliza- is ei , ee 

tion of signal sources in high power klystron transmitters .. . Your inquiry is cordially invited. 
airborne uses in conjunction with receiver local oscillators 

... laboratory testing. When used with Varian’s new . 
highly stable reflex klystron oscillators, stability oe kiN VARIAN associate: 
comparable to that of many crystal controlled Prarpmeil PALO ALTO10,CALIFORNIA 
oscillators can be obtained. 


Representatives in principal cities 


KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS, R. F. SPECTROMETERS, MAGNETS, STALOS, 
UHF WATERLOADS, MICROWAVE SYSTEM COMPONENTS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES 


For prodyct information, vse inquiry card on last page 
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NOW 


1k. 4 and '/ watt Molded Precistors 


MOLDED DEPOSITED 
IRC molded Deposited and Boron Carbon CARBON PRECISTORS 


Precistors are now available in 4, 4 and 


een 
“titties ——— 


l4 watt sizes. These 1% precision film type 


. is ‘ Type MDA— % Watt 
resistors combine the advantages of high 


stability, small size and low cost in either ——— 


Ds — 


deposited carbon or boron carbon units. 
Type MDB— 4 Watt 


Ratings are based on full load at 70°C. ambient. 


The molded plastic housing provides complete gy SE 
mechanical protection, minimizes the effect of Type MDC—‘ Watt 


moisture and improves load life characteristics. 


MOLDED BORON 


Equivalent In Size To IRC’s Popular Types BTS*BW'2 * BTA CARBON PRECISTORS 
| 
9 \ = | + hha. 
| \ } | Type MBA— % Watt 
C ake A B 
1) | | Ras 
lt BB AM 
Precistor IRC Size Dimension Type MBB— Y% Watt 
Types Equivalent A B Cc D 
MDA — MBA BTS "%fq"" Ye" WA" 025” a) 
MDB — MBB BW a" he" "2" 025” Nal 1%) 
MDC — MBC BTA 2%,'" %a"" Wn" 032" Type MBC— 4 Watt 
—_ Fa a 


INTERNATIONAL RESISTANCE CO. 
Dept.583, 401 N. Broad St., Philadelphia 8, Pa. 


Precision Wire Wounds ¢ Ultra HF 
and Hi-Voitage Resistors « Low 
Value Capacitors « Selenium Recti- 
fiers « Insulated Chokes « and 
Hermetic Sealing Terminals 


Voltmeter Multipliers « Boron & 
Deposited Carbon Precistors « 
Controls and Potentiometers 
* Power Resistors « Low Wattage 
Wire Wounds « Germanium Diodes 
* Insulated Composition Resistors 


In Canada: International Resistance Co., Ltd., Toronto, 
Licensee 


Send me data on: 


[ |] Molded Deposited Carbon Precistors 


wall 
A 


| | Molded Boron Carbon Precistors 


ay 


Name 


Company 


Address 


City State + 


ate 
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For Generation of Pulse Voltages- 


CHATHAM 
MODEL 5C22 
HYDROGEN 


THYRATRON 


TYPE 5¢22 4 
MADE IN U.S. Aga 


MAXIMUM RATINGS — Absolute Values 


Maximum Peak Anode Voltage 
Inverse 16 Kilovolts 
Forward 16 Kilovolts 


Minimum Peak Anode Voltage 
Inverse 
Forward ~ 


; A three electrode zero Maximum Cathode Current 
bias thyratron with peak fates 
. * Averaging Time 
power handling capacity Minimum D.C. Anode Voltage 
to 2.6 megawatts 
ELECTRICAL DATA 


800 Volts 
4500 Volts 


325 Amperes 
200 Milliamperes 
1 Cycle 


4500 Volts 
1000 cps 
200 Volts 
600 Volts 
3.2 x 109 


Maximum Operating Frequency (Note 1) 
Minimum Peak Trigger Voltage 
Maximum Peak Trigger Voltage 
Maximum Heating Factor (Note 2) 


MIN. BOGEY MAX 


. a Maximum Current Rate of Rise 1500 Amps/xs. 
inhale 5.8 6.3 6.8 Volts Maximum Anode Delay Time 1 us. 
HEATER CURRENT @6.3V 9.6 10.6 11.6 Amps Maximum Time Jitter 0.02 ps. 
CATHODE HEATING TIME 300 Sec. Ambient Temperature +90 to —50°C 
ANODE VOLTAGE DROP, PEAK 100 150 =200~—- Volts 


NOTE |: This is not necessarily the upper operating frequency limit but 
represents the highest repetition rate for present life test 
requirements. 


NOTE: 2. Heating factor is the product (epy x prr x ib). 


For detailed characteristic data request sheet DSW-104-1 


Chatham Hydrogen Thyratrons are the prod- 
uct of many years of concentrated experience 
in this specialized field. Embodying the most 
advanced developments in the art, the tubes 
illustrated offer uniformly high performance 


when employed in the generation of pulse 
voltages in the order of microseconds. 
For complete data and specifications on 
Chatham Hydrogen Thyratrons, call, write or 


wire today — no obligation. 


Chatham Electronics 


DIVISION OF GERA CORPORATION — LIVINGSTON, NEW JERSEY 


20 For product information, use inquiry card on last page. 
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3 new 


IRC’s new power wire wounds are lower cost 
per watt than any other power type. 
At 4, 7 and 10 watts, they offer savings of 4 WATT 
several cents each in any application Type PW-4 allows safe operation 
requiring compact, low cost, efficient power 165°C. Fully insulated housing will 
resistors. Types PW-4, PW-7 and PW-10 ee ee en le 
resistors assure safe operation in circuits 
where stability and low wattage 
dissipation are needed. 


NOV 


wire wound resistors 


with hot-spot temperatures up to 


7 WATT 


Types PW-7 and PW-10 allow 


2 safe operation with hot-spot tem- 
ae peratures up to 275°C. 


UNUSUAL DESIGN AND ASSEMBLY 
TECHNIQUE PROVIDES LOWER 


250 ;, ; 
TEMPERATURE 
200 || RISE VS. LOAD 
U 
° 
2 
2 150 
© 
5 
4 
© 100 
= 
v 
Quse 
50 
0 
0 20 40 


Voitmeter Multipliers « Boron & 
Deposited Carbon Precistors « 
Insulated Composition Resistors « 
Power Resistors * Volume Controls 
* Low Wattage Wire Wounds « 


Precision Wire Wounds « Ultra HF 
and Hi-Voltage Resistors »* Selen- 
ium Rectifiers « insulated Chokes 
* Hermetic Sealing Terminals « 


Percent of Rated Load SEND COUPON FOR DATA BULLETINS 
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COST PER WATT. 


60 80 100 


INTERNATIONAL RESISTANCE CO. 


Dept. 583, 401 N. Broad Street, Philadelphia 8, Pa. 


In Canada: International Resistance Co., Ud., 

Toronto, Licensee 

Please send | | Bulletin P-1 on PW-4 Resistors 
Bulletin P-2 on PW-7 and PW-10 


Resistors. 
Name. 


Title 


Company 


Address 


State 


City 


For product information, use inquiry card on last page. 
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As We Go To Press... 


Electronic Lens Tester 
Developed by RCA 


An electronic instrument which 
enables optical scientists to evaluate 
and grade the performance quality 
of lenses in objective mathematical 
terms has been developed experi- 


mentally by RCA. 


RCA’s M. C. Batsel demonstrates tester 


An RCA spokesman pointed out 
that, until now, the lens sharpness, 
contrast and gradation had been de- 
termined solely by visual tests. With 
the new equipment lens users will 
be able to select by specific grade 
lenses with exact characteristics for 
given applications with unprece- 
dented accuracy, speed and econ- 
omy. 


AIEE Elects Officers 
For Broadcast Committee 


The American Inst. of Electrical 
Engineers recently announced the 
appointment of new officers for the 
1955-56 term of the Committee on 
Television and Aural Broadcasting 
Systems. 

Re-elected chairman was J. B. 
Epperson, chief engineer, Scripps- 
Howard Radio & TV: re-elected 
vice-chairman, C. M. Braum, con- 
sultant, Joint Committee on Educa- 
tional Television, Washington; and 
secretary, Carl E. Smith, of Carl E. 
Smith Consulting Radio Engineers. 


Bell System 
Adds WKRG-TV 


Station WKRG-TV, Mobile, Ala 
was recently connected to the Bell 
Telephone System network of TV 
facilities. Network programs are fed 
to WKRG-TV from a transmitter at 
Mt. Vernon, Ala., a station on the 
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(Continued ) 


Meridian, Miss.—Pensacola, Fla. ra- 
dio relay route. With the addition 
of this station network programs 
now reach 371 stations in 246 cities 


in the U.S. 


IRE Medal Of Honor 
Awarded To Hogan 


John V. L. Hogan, president of 
Hogan Laboratories and founder of 
station WQXR, has been named the 
recipient of the IRE Medal of Honor, 
the highest technical award in the 
radio engineering profession, The 
award, which was given “For his 
contributions to the electronic field 
as a founder and builder of The In- 
stitute of Radio Engineers, for the 
long sequence of his inventions, and 
for his continuing activity in the de- 
velopment of devices and systems 
useful in the communications art,” 
will be presented during the IRE 
National Convention in New York 
City next March. 

In 1912 Mr. Hogan helped found 
the Institute of Radio Engineers, 
which has since grown to an inter- 
national membership of over 43,000. 
He also served as vice-president of 
the IRE from 1916 to 1919 and Presi- 
dent in 1920. 


SMPTE Award to O’Brien 
Richard S. O’Brien of the Co- 


lumbia Broadcasting System has 
been named the winner of the 1955 
Journal Award of the Society of 
Motion Picture and Television En- 
gineers for “the most outstanding 
paper originally published in the 
Journal of the Society during the 
preceding calendar’ year.” Mr. 
O’Brien was selected for his paper 
“CBS Color Television Staging and 
Lighting Practices” which appeared 
in the Aug. 1954 Journal. The award 
will be presented to Mr. O’Brien on 
Oct. 4th, during the Society’s 78th 
Convention at the Lake Placid Club, 
Essex County, New York. 


Selenium Salvage Program 


The acute’ selenium shortage, 
which has reportedly already forced 
a number of selenium rectifier 
manufacturers to shut down, has 
prompted the government, through 
other rectifier manufacturers, to 
make a plea for return of the used 
defective units for salvage purposes. 
Sarkes Tarzian Inc., Rectifier Div. 
announces that they are offering 10¢ 
merchandise credit for each rectifier 
returned, regardless of make. 


TELE-TECH & 


New Advances in Silicon 
Rectifiers at Westinghous: 


Power silicon diodes that vy 
handle up to 3,000 watts of pow 
with savings in space and weight 
up to 70 to 1 over selenium rectifie 
have been announced by the Sen 
conductor Dept., Westinghouse Ele 
tric Corp. 

Technical specifications reveal th 
the voltage drop across the rectifi: 
has been reduced to only 0.7 v. at 8 


Silicon rectifiers are exceptionally compact 


and at a cell temperature of 190° ¢ 
Efficiency of the new rectifiers 
greater than 99%, as compared to 
95° for selenium. 

The new power silicon diodes ar 
available in four voltage classifica 
tions: 50, 100, 150 and 200 v. Forwar: 
current rating is 8 a. with natura 
convection cooling in ambient air a‘ 
25° C. Higher current ratings up t 
40 a. can be achieved with force: 
cooling. 


Emergency Phone System 


A new phone system that enable 
firemen or policemen to talk direct] 
to the person placing an alarm hi: 
been announced by Bell Telephor 
Labs. 

Outdoor telephone sets in bright! 
painted housing are mounted ; 
street corners. When the receiver 
removed from the hook the caller 
in direct contact with his local fi 
station. If the call is for police tl 
call is transferred to the police de 
partment switchboard. 

When the call is made a lig! 
flashes on a console at alarm head 
quarters which indicates the bo 
number and location, so that the op 
erator knows where the alarm 
coming from even if the person re 
porting the emergency is too excite 
to talk. 

More News on p. 24 
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons 


TECHNICAL 
INFORMATION 


7 


stics of 


Characterie DOSE 


TUBES 


now 
available 


NEW Consolidated Data Booklets 
for Raytheon Magnetrons, 
Klystrons and Special Tubes 


WRITE FOR YOUR COPIES 


These valuable free data booklets, which we 
will be glad to send you, list most of the prin- 
cipal unclassified types manufactured. They 
give maximum ratings, typical operating 
values, frequency ranges, and power levels 
Indispensable to every engineer’s file. 


Raytheon is the world’s largest producer of 
CW and pulse magnetrons, available in either 
fixed or tunable designs. A compact, efficient 
source of microwave power, magnetrons are 
being used in a growing number of applica 
tions. 

Raytheon klystrons, which can be tuned me- 
chanically or thermally, fit the widest range 
of requirements from 550 to 60,000 Me. 
The special tubes include backward wave 
oscillators, square law tubes, storage tubes 
and others. 

Write today for your data booklets—or tele- 
phone WAltham 5-5860. There is no obliga- 
tion, of course. 


Excellence in 
Electronics 


RAYTHEON MANUFACTURING 
COMPANY 


Microwave and Power Tube Operations, 
Section PT-39, Waltham 54, Mass. 


Raytheon makes: Magnetrons and Klystrons, Backward 
Wave Oscillators, Traveling Wave Tubes, Storage 


Tubes, Power Tubes, Receiving Tubes, Transistors 


What again? 


Get a CONRAC Monitor 


Next time a monitor konks out, holds you up, causes loss 
in costly man hours, runs up a repair bill, do what all the 
major networks do — get Conrac monitors. 


Conrac monitors are designed for con- 
tinuous duty—give long faithful serv- 
ice with a minimum of maintenance. 
Low priced, too, considering the qual- 
ity. The model CF17R illustrated is 
priced at $285 including rack mounting 
and picture tube. Other models avail- 
able for studio and control room use in 
17, 21, 24 and 27-inch sizes. All models 
use magnetic focus picture tubes with 
18 kilovolt supply, and all have 6 mega- 
cycle bandpass. 


And while you're deciding on Conrac 
monitors, there isthe new Conrac 
Audio-Video tuner to consider. The 
AV-12A is designed especially for re- 
broadcast applications, both color and 
monochrome. Ideal for off-the-air mon- 
itoring and video recording. Tunes any 
12 channels, and any single channel 
may be crystal controlled for un- 
attended operation. Get the facts on 
Conrac equipment. Write today for 
specification sheets and engineering 
data, to: 


CONRAC, INC. 


SINCE 093° 


| 


GLENDORA, CALIFORNIA 
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As We Go To Press _ (cont.) 


Varian Expands Plant 
Facilities at Palo Alto 


Two new wings, housing 25,00) 
sq. {t. of work space, are now in th: 
process of construction at Varia 
Associates’ Palo Alto, Calif. plant 
The additional space will bring th 
total plant area to 63,000 sq. ft., 1 
ports H. Myr! Stearns, general man 
ager. 

The expansion has been dictate: 
by Varian’s increased work in th 
field of nuclear magnetic resonanc: 
which has produced a growing lin 
of spectrometers, and _ associate 
equipment, electromagnets, powe 
supplies and_ graphic recorders 
Varian microwave engineering ha; 
also been broadened to include rada 
transmitters and other electroni 
sub-systems. 


Communications Conclave 


A symposium on “Communicatio: 
By Scatter Techniques,’ sponsored 
by the IRE Professional Group on 
Antennas and Propagation, the Pro- 
fessional Group on Communication 
Systems, and The George Washing- 
ton Univ., will be held in Washing- 
ton, D.C. on Nov. 14 and 15, 1955. 

The technical program will include 
four sessions, on Propagation Mech- 
anisms, Communication Systems, 
Antennas, and Propagation Studies 

Advance registration fee is $2.50, 
and the registration may be made by 
mailing a check or money order fo: 
that amount to “Scatter Sympo- 
sium,’ Geo. Washington Univ 
School of Engineering, Washingto 
6, D.C., prior to Oct. 31, giving : 
return address. 


AIEE Transistor Study 


An eleven-session education pro- 
gram covering “Transistor Theory 
and Application” will be given thi: 
Fall by the N.Y. section of the AIEE 
The program, open to the public, is 
under the sponsorship of the Educa- 
tion Committee of the Power and In 
dustrial Division. 

The program will start on Sept. 2’ 
with a lecture on the physics « 
semi-conductors by Dr. Wm. Shock 
ley of Bell Labs. The sessions a1 
being held on the Tuesdays of eac! 
week, from 6:30 to 8:30 P.M., begin- 
ning Sept. 27, 1955, at the Wester 
Union Auditorium, 60 Hudson St 
Ns. 


MORE NEWS 
on page 34 ) 
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MARK oF THE CRATTSMAN hee 


Just as the mark of the master craftsman 
é is applied only to those articles worthy of his reputa- 
\\ JZ tion, the FXR seal on Precision Microwave Test Equip- 


“= ment marks each production line unit as a master- 
~— piece of custom craftsmanship. 


DEPENDABLE SUPPORT ITEMS 
FOR MICROWAVE SYSTEMS 


Stradivarius aimed for the perfect violin. At FXR, 
the goal is perfection in microwave components. 
The Waveguide-to-Coax Adapter, the Directional 
Coupler, and the Broadband Thermistor Mount 
shown below were designed with excellent charac- 
teristics over the entire waveguide frequency range. 
They are only part of our complete line, each item 
of which is in its own way a masterpiece of mechani- 
cal design and electronic performance. These are 


products worthy of the name they carry and the 


WAVEGUIDE-TO-COAX 
ADAPTER 
VSWR <= 1.25 


industry they serve. 


Send for the FXR catalog, showing a complete line of 
custom-crafted Precision Microwave Test Equipment. 


410€ 


F 
a 


Electronios & X-Ray Division 


F-R MACHINE WORKS, Inc 


26-12 BOROUGH PLACE, WOODSIDE 77,N Y. * ASTORIA 8-2800 
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TUNE IN ON RADI 


CONDENSER 


The experience of Radio Condenser in producing 
tuners and variable capacitors to individual require- 
ments has consistently proved its value to manufac- 
turers through the right combination of quality and 
cost. However unusual a problem may be, chances 
are that R/C specialists have faced a similar prob- 
lem and solved it. 


STANDARD HOME RADIO 
TYPE CAPACITORS 


R/C units cover every 

standard application, 
? including AM-FM re- 

ceivers. Each is a prod- 

duct of high quality, 

performance-proved, 
and well adapted to rapid, low 
cost quantity production. 


For Variable Capacitors 
Tuners 


Electromechanical Assemblies 


The products shown on this page are only a brief 
sampling of units designed, engineered, and manu- 
factured by Radio Condenser. A more complete 
description of products in each category is given in 
our catalog, available on request. Or, we will be 
happy to arrange a direct interview with a Radio 
Condenser Engineer at your convenience. 


CAPACITORS 
FOR LIMITED SPACE 


Among the most recently 
announced R/C develop- 
ments is a miniature varia- 
ble capacitor for transistor- 
ized radio receivers, also 
adaptable to color TV phas- 
ing control. R/C accomplished important 
reductions in size with no sacrifice of 
stability or calibration accuracy. 


UHF AND VHF 
ty TELEVISION TUNERS 


R/C has provided tuners for major 
TV manufacturers since the earli- 
est days of commercial TV. While 
most .such tuners are secret de- 
signs, R/C has recently developed 
low cost standard tuners in several 


styles for UHF and VHF TV. 


AUTOMOTIVE 
RADIO TUNERS 


Approximately one-third 
of all American automo- 
biles are equipped with 
R/C tuners. Because every 
automobile radio tuner is 
an individual case, R/C 
custom manufacturing ex- 
perience is an important asset to the radio 
manufacturer in this specialized field. 


STANDARD CAPACITORS FOR 
_ SPECIAL APPLICATIONS 


Always an important 
part of R/C activities, 
design and manufac- 
ture of variable capaci- 
tors of a special nature 
are handled by a spe- 
cial division. Products 
include units for every 
type of military serv- 
ice, test equipment, etc. 


For product information, use inquiry card on last page 


ELECTRO- 
MECHANICAL ASSEMBLIES 


As a contract manufacturer of electromechanical 
assemblies for industrial and military electronic 
equipment, automatic data processing systems, etc., 
R/C also offers engineering assistance in development 
and modification, leaving you completely free of pro- 
duction worries and details. Complete information on 
this well-qualified division is available on request. 


RADIO CONDENSER Co. 


Davis & Copewood Streets * Camden 3, New Jersey 


EXPORT: Radio Condenser Co., International Div., 15 Moore St., N.Y. 4, N.Y. CABLE: MINTHORNE 
CANADA: Radio Condenser Co. Ltd., 6 Bermondsey Rd., Toronto, Ontario 
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Or Busy Engineer S ...not Lazy ones 


VSWR of 1.8 to 1.02 


in a Fraction 


of a Minute 
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Anyone who has adjusted a three-stub matching net- 
work for minimum VSWR at microwave frequencies 


knows this is a time-consuming trial and error operation. 


With the new G-R Type 874-MD Sweep Drive pro- 
viding automatic sweep for the Type 874-LBA Slotted 
Line, this adjustment can be accomplished in 45 
seconds. Without automatic sweep, the job could take 
as long as 15 minutes; two dozen or more stub adjust- 
ments and slotted-line hand-driven operations might 
be required before the matched condition is accom- 
plished. This relatively simple application is an excel- 
lent example of the benefits which can be derived 


Type 874-MD Sweep Drive 
for Automatic Cyclic-Sweeping 
of Type 874-LBA Slotted Line 
: % SWEEP SPEED — continuously ad 


Py justable from one full sweep (46 
“Sy cm) in more than 10 seconds, to 


one full sweep in less than one 


\ 
‘ 3 second 
t@ % SWEEP RANGE — continu 


ously adjustable from 1 cm to 
~~ 46cm. 

% CRO HORIZONTAL DEFLEC 
TION SIGNAL — voltage divider 
with sliding mntact on probe 

carriage provides d-c output 

veep Drive ncludes mot and drive me an 
speed control, 50-cm long precis wound tentiometer f RO 
deflection and adjustable travel stops : $220.00 
Type 874-LBA Slotted Line with Adjustable Stub for tun rystal rectifier .$231.00 


through an Automatic Sweep for the precision Type 
874-LBA Slotted Line. 


Wherever load adjustments or settings of any kind must 
be made in production or laboratory . . . to minimize 
VSWR, create a matched condition or to arrive at some de- 
sired impedance . . . the Sweep Drive can save hours of valu- 
able engineering time. While the Slotted-Line probe carriage 
is automatically driven back and forth along the Line, the 
load adjustment or change is made slowly but continuously, 
as One notes the consequent change in VSWR pattern on the 


CRO face (or meter dial). The instantaneous indication of 


VSWR for each immediate setting provides the feedback link, 
via the operator’s eye, which permits him to quickly “‘ease”’ 
the adjustable element in the load into the optimum position. 
There are no trial and error operations. The correct condi- 
tion is arrived at the first time. 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A. 


90 West Street NEW YORK 6 

8055 13th St., Silver Spring, Md. WASHINGTON, D. C. 
1150 York Road, Abington, Pa. PHILADELPHIA 

920 S. Michigan Ave. CHICAGO 5 
1000 N. Seward St. LOS ANGELES 38 
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The uses for this new tool in research and development 
laboratories are many. With an oscilloscope, this equipment 
not only gives an accurate visual presentation of the standing- 
wave Over a very wide range of frequencies, but also presents 
the phase of the reflection coefficient. Impedance is directly 
measured from information on the scope face. For production 
“*“Go, No-Go” testing, the scope face can be crayon-marked 
for maximum acceptable VSWR the answer appears as 
rapidly as the terminations, coaxial switches, connectors or 
other elements are connected to the Slotted Line. 


The combination of the G-R Slotted Line with Automatic 
Sweep provided by the Type 874-MD Sweep Drive can save 
valuable engineering man-hours each day, at a time when 
engineers are in short supply. Keep in mind, this equipment is 
designed for busy engineers — not lazy ones. 


1915-1955 


40 Years of Pioneering 


Prices are net, FOB Cambridge 
or West Concord, Mass 


. ALES 
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e High speed inspection 
and classification 
of resistive elements 


¢ Precision control of minute 
potentials and currents 


e High speed inspection 
of ferromagnetic materials 


or similar problems puzzling you? 


Continuously recording 
rate of temperature change 
in jet engine test stands 


R.M.S. regulation of a-c 


oscillators and generators 


Multiplication of two 


oe 


a 


Model 1475 Multi-Range Inductronic D-C Amplifier 
provides amplification of a complete span of direct cur- 
rent and voltage ranges of either polarity with no sacrifice 
in fundamental accuracy or speed. Has seven current 
ranges, from 10 to 1,000 microamperes — and ten voltage 
ranges, from 1 to 1,000 millivolts. All ranges immediately 
available by the turning of a switch; and an additional 
seventeen ranges become available by a knob adjustment 
which changes the instrument from zero left to zero center. 
Accuracy 1%. Accessories such as recorders and addi- 
tional indicators can be inserted in the output to a total 
of 5,000 ohms without affecting accuracy or calibration. 


e Production testing of 
cathode ray tube brightness | e 


¢ Recording extremely low 
temperature differentials. 


a-c or d-c signals to provide 
a precision product 


Precision low power factor 
measurements for 
production inspection 

of transformers and motors 


THU The INDUCTRONIC® SYSTEM of 
sei) low level MEASUREMENT and CONTROL 


Practical solutions to the above, and many other 
problems of low-level measurement and control 
have been supplied by the WESTON Inductronic 
System .. . an entirely different method of d-c 
amplification. Utilizing the deflection of a perma- 
nent magnet moving coil system, it converts ex- 
tremely low-level d-c to a proportionate a-c signal 
and amplifies it to a usable degree . . . then recon- 
verts to a d-c level. The system operates at a fre- 
quency of 200 KC, and provides a high order of 
sensitivity, accuracy and speed. And because of 
circuit simplicity, the system is stable and virtually 
maintenance free. To learn how you can apply 
the Inductronic System in research or production, 
call your nearest Weston representative, or write 
direct for bulletin B-36-B. 


WESTON Gystamenlt 


WESTON ELECTRICAL INSTRUMENT CORPORATION, 614 Frelinghuysen Avenue, Newark 5, New Jersey 


28 For product information, use inquiry card on last page. 
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TORKRITE 


. newly improved 

. and at lower prices. 
This fine internally threaded 
and embossed tubing is now 
made to fit 8/32, 10/32, 
1/4-28, 5/16-24, and 
5/16-28 cores. 


k ok 
INVESTIGATE 


this outstanding 


coil form! 


x *k * 


* Reg. U. S. Pat. Off. 


= CL ERG 


620! SARBERTON AVE CLEVELAND 2. OMI0 


% < i . vee 


Vie 
CLEVELITE® FOR EVERY USE 


It possesses excellent electrical insulation properties, has 
good machinability, and is highly resistant to moisture. 


Clevelite is structurally strong, very light and may be 
easily punched, machined or sawed . . . certain tough 
grades may be cold punched satisfactorily. 


Clevelite chemical properties are also exceptional .. . 
unaffected by solvents and oils . . . resistant to normal 
strength basic acidic and salt solutions. 


Write for folder detailing the seven grades in which 
CLEVELITE is produced. 


Why pay more? For Good Quality . . . call CLEVELAND! 
THE 


CLEVELAND CONTAINER 


COMPANY 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES: 
MEMPHIS + PLYMOUTH, WIS. » OGDENSBURG, N.Y. « JAMESBURG, NJ. + LOS ANGELES 


CHICAGO + DETROIT + 


ABRASIVE DIVISION at CLEVELAND, OHIO 


Cleveland Container Canada, Lid., Prescott and Torento, Ont. 


Representatives: 
NEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, WN. J. 
NEW ENGLAND: RR. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. | 
CHICAGO AREA: PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICACO 
WEST COAST: IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 
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YOU FURNISH THE PRINT, WE’LL 


ELECTRONIC. COMPONENT 
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FURNISH THE PART 


j 
OF SYNTHANE HAS DURABILITY, DIMENSIONAL STABILITY, 
DIELECTRIC STRENGTH 


Although this sturdy end plate will fit into the palm of 
your hand, it has in combination all the dielectric strength, 
the physical properties, and the printability the customer 
requires. Its made of Synthane 


same material used in hundreds of other electrical, me- 


chanical, and chemical applications. 


, a laminated plastic, the 


7 SYNTHANE CORPORATION, 11 River Road, Oaks, Pa. 

| Please send my copy of the Synthans catalog. 

Name 

| Title 

; Company 

| Address 

City Zone State 
pinion iiaioeiaiiainmmaiiaal iateielp tte 
30 For product information, use inquiry card on last page. 


promptly without problems of tooling up, waste, or re}: 


The blue print for this part calls for accurate mac! 
ing, the punching of twenty holes of various sha 
and sizes, and printing or engraving in three differ 
colors. Synthane delivers finished parts exactly as specil 


ready for the production line. The customer gets t] 


If you need components with many properties in c 


bination, you will want to know more about Synthane | 


inates and the Synthane fabricating service. Send 
the coupon for the full story. 


SYNTHANE| 


LAMINATED |S} PLASTICS 


SYNTHANE CORPORATION © OAKS, PENNSYLVA! 4 
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FOR TELEMETERING RECEIVING 


> 


The new Bendix-Pacific TDA-9 Subcarrier Discriminator provides the 
accuracy and stability necessary to permit expansion of Frequency 
Center Frequency the. Modulation telemetering systems into high precision and automatic data 
_ 250 cycles to 110 ke “aes handling facilities. 
Deviation — Res). Normal, extended or reduced intelligence frequency response is 
+5% to +40% of center ‘ey selected by a switch. Signals from proper impedances are of sufficient 
Og on : or level to directly accommodate many of the commonly employed data 
DC to 40% of bandwidth Ma, recording and handling equipment without additional amplifiers Freedom 
Input Signal BRS from drift and gain instability is maintained by a chopper-stabilized 
0.01 volt rms minimum oe DC amplifier. 
per subcarrier and 15 volts 
rms maximum for com- 
posite of all subcarriers 
Amplitude Modulation 
Less than 1% of band- 
width change for 10 db 
input steps 
Output 


3 single ended outputs 


The design of the band pass filters used in the TDA-9 discriminator 
includes a flat response over the pass band, a linear phase shift 
characteristic to provide constant time delay of the intelligence signal, 
and selectivity to provide adequate channel rejection, preventing systems 
intermodulation. 

Provisions for fine balance adjustment of center frequency from a 
remote location as well as wow and flutter compensation during tape 
recorder playback have been provided 

providing 20 ma of out- Standard discriminators are available for operation on all RDB bands 
put current on The unit is also operable over an extended frequency range with center 
Stability ait. sia oe a) frequencies of 250 cps to 110 kc without deteriorating the performance 
wainian ee es ; e: characteristics. Operation using wide deviations up to 
Sensitivity Stability Beep? channel center frequency can be provided 
+ 0.25% Bei 
Linearity 


— from best straight 4 ; 
Power Source , 4 8 a lj 
105 to 125 volts, 60 P/ 
cycles, 200 cali ainadiial i p A C | F | , 0 y : s : , . 
i se: : b Pes ‘ ba . : ni 


“Bendix Aviation Corporation 
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COAST OFFICE: 475 Sth AVE., N.Y. 17* DAYTON, OHIO-1207 AMERICAN BLDG., DAYTON 2, OHIO * WASHINGTON, D.C.—SUITE 803, 1701 ‘*K’’ ST., N.W 
ADIAN DISTRIBUTORS: AVIATION ELECTRIC, LTD., MONTREAL 9* EXPORT DIVISION: BENDIX INTERNATIONAL, 205 E. 42nd ST., NEW YORK 
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Coming Events 


A li ting of meetings mnierence how 
occurring during the months of Oct Nov 
Dec., 1955 


MODEL S-11-A : ~~ ae 


DC-COUPLED 
WORK-HORSE OF 
INDUSTRY 


Size 
‘| hee ge Maal a A 
834 Pounds 


yi 
ANOTHER EXAMPLE of Lakeman PIONEERING... 


The INDUSTRIAL POCKETSCOPE, model S-11-A, has become 
America’s most popular DC coupled oscilloscope because of its small size, 
light weight, and unique flexibility. This compact instrument has identical 
vertical and horizontal amplifiers which permit the observation of low fre- 
quency repetitive phenomena, while simultaneously eliminating undesirable 
trace bounce. Each amplifier sensitivity is 0.1 Volt rms/inch. The frequency 
responses are likewise identical, within —2 db from DC to 200 KC. Their total 
undistorted outputs permit effective trace expansion of twice the screen 
diameter. The internal sweep generator is continuously variable from 3 cycles 
to 50 KC and can be synchronized from positive going signals. Return trace 
blanking is optional. Intensity modulation is accomplished by connecting 
either directly to the grid of the three-inch cathode ray tube or thru an ampli- 
fier having a gain of approximately 10 anda flat response to 500 KC. Direct 
intensity modulation threshold voltage is approximately 1 volt rms. Addi- 
tional provisions for direct access to all the deflection plates, the second 
anode, and the amplifier output terminals extend the usefulness of the S-11-A 
many fold. 


WATERMAN 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 


PRODUCTS CO., INC. 
WATERMAN PRODUCTS INCLUDE 


$-4-C SAR PULSESCOPE® 

S-5-A LAB PULSESCOPE 

$-6-A BROADBAND PULSESCOPE 
S-11-A INDUSTRIAL POCKETSCOPE® 
$-12-B JANized RAKSCOPE® 
S-14-A HIGH GAIN POCKETSCOPE 
$-14-B WIDE BAND POCKETSCOPE 
S-15-A TWIN TUBE POCKETSCOPE 
RAYONIC® Cathode Ray Tubes 

and Other Associated Equipment 


. 
WATERMAN PRODUCTS 


For product information, use inquiry card on last page. 
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Oct. 3-5—National Electronics Con 
ference, Hotel Sherman, Chicag: 
Illinois. 

Oct. 3-7—AIEE Fall General Meet 
ing, Morrison Hotel, Chicago, Illi 
nois. 

Oct. 3-7—78th Semi-annual Con 
vention of the SMPTE, Lak 
Placid, New York, N. Y. 

Oct. 11-13—AIEE Aircraft Electroni 
Equipment Conference, Los <A: 
geles, California. 

Oct. 12-15—Convention of the Audi: 
Engineering Society, Hotel Ne, 
Yorker, N. Y. 

Oct. 17-19—RETMA Radio Fal 
Meeting, Hotel Syracuse, Syracus: 
N. Y. 


Oct. 21-23—New England Hi-}k 
Show, Hotel Touraine, Boston 
Mass. 


Oct. 24-25—Annual Technical Meet- 
ing sponsored by the IRE Pro 
fessional Group on Electron De 
vices, Washington, D. C. 

Oct. 24-26—Sixth National Con- 
ference on Standards, sponsored 
by the American Standards Asso 
ciation and the National Bureau of 
Standards, Sheraton Park Hote! 
Washington, D. C. 

Oct. 27-28—Aircraft Electrical Soci- 
ety 12th Annual display of aircraft 
electrical equipment. Pan-Pacifi: 
Auditorium, Los Angeles, Calif. 

Oct. 31-November 4—East Coast 
Conference on Aeronautical and 
Navigation Electronics, Baltimor 
Md. 

Oct. 31-Nov. 4—World Symposium 
on Applied Solar Energy, con 
ducted under leadership of Stan 
ford Research Institute, Phoenix 
Arizona. 

Nov. 3-4—The Eighth Annual Elec 
tronics Conference, sponsored b 
the Kansas City section of the IRE 
the Town House, Kansas Cit) 
Kansas. 

Nov. 7-9—Eastern Joint Compute 
Conference and Exhibition, spon 
sored by the AIEE, the IRE, an 
the Association for Computin 
Machinery, Hotel Statler, Bosto: 
Mass. 

Nov. 14-16—IRE/AIEE/ASA Elec 
tronic Techniques in Biology an 
Medicine, Shoreham Hotel, Wash 
aD: -©. 

Nov. 14-17—Second Internationa 
Automation Exposition, Chicag 
Navy Pier, Chicago, Illinois. 

Dec. 10-16—International Atom 
Exposition, Cleveland Public Aud 
torium, Cleveland, Ohio. 
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Los Angeles, Cal. 


n AVAILABILITY AND SERVICE 


ae from L.I. to L.A. 


b 
tf 
ity The opening of Fairchild’s new West Coast plant 
means that henceforward the name Fairchild will not 
te only stand for the finest in precision potentiometers . . . 
on it will mean faster delivery and better service, too. 
in You will be able to get complete engineering service, 
in quotations, order handling, delivery and repair from 
0! either plant, whichever is more convenient to you. 
This is another example of how Fairchild can always 
- give you the answers, no matter what factors govern 
= your choice of precision potentiometers. Write 
s! Potentiometer Division, Fairchild Controls Corp., 
a subsidiary of Fairchild Camera and Instrument Corp., 
- Dept. 140-66E. 
AL 
EAST COAST WEST COAST 
mi 225 Park Avenue 6111 E. Washington Bivd. 
d Hicksville, L.1., N.Y. Los Angeles, Cal. 
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Fairchild announces the opening of a 
new plant in Los Angeles, California. 
The new plant will expand the 
manufacturing, sales and service 
activities of Fairchild’s Potentiometer 
Division to provide equal facilities 
both in the East and the West. It will 
meet the growing need for its products 
by the expanding electronic and 
avionic industries on the West Coast. 
A complete line of potentiometers will 
be manufactured and the new plant 

will be staffed to provide complete 

engineering and fast delivery service. 


Hicksville, L.I., N.Y. 


AIRGHILD 


PRECISION POTENTIOMETERS 


For product information, use inquiry card on last page 33 


Electronic Industries News Briefs 


Capsule summaries of important happenings in affairs of equipment and component manufacturers 


AEROVOX CORP., Special Products Div 
New Bedtord, Mass. recently began using 
wider choice of base materials for 

Printed-Wiring process 


CALVIDEO TUBE CORP., Los Angeles 
Calif recently began 100°, production of 
aluminized TV picture tubes which list at 
the same price as their former line of non- 
aluminized picture tubes 


CANADIAN WESTINGHOUSE LTD., 
Standard Electronics’ Canadian representa- 
tives, recently handled a transaction in- 
volving the sale of their Model 1OKW Trans- 
mitter, which had its debut at the NARTB 
Convention. The order was placed by Sta- 
tion CJOC, (Channel 7) Lethbridge, Alberta 


Canada 


CARGO PACKERS, INC. of 3rooklyn, 
N.Y. has been awarded a contract from the 
Mallory Air Force Depot at Memphis, Tenn 
to design and produce a_ corrosion-proof 
transparent, formed package for instrument 
pearing 


\ 


COIL WINDERS, INC., New York Ave 
Westbury, N.Y. is constructing an addi- 
tional wing to its present plant for engi- 
neering purposes. This new wing will pro- 
vide for additional engineering facilities to 
meet the heavy demand for its special prod- 
ucts 


CONSOLIDATED ENGINEERING CORP., 
Pasadena, Calif has been awarded con- 
tracts totaling $573,000 for three high-speed 
data-processing systems to be installed at 
the U.S. Air Force’s Arnold Engineering 
Development Center, Tullahoma, Tenn 


ALLEN B. DU MONT LABORATORIES, 
INC., Clifton, N.J. has made application to 
the FCC for approval of a transfer of tele- 
vision broadcasting stations WABD New 
York City and WTTG, Wash., D.C. to a new 
subsidiary corporation, the Du Mont Broad- 
casting Corp 


ERIE RESISTOR CORP., Erie, Pa. re- 
cently announced its large line of special 
assemblies engineered and produced on a 
custom basis exclusively at its new Electro- 
Mechanical Div located in Erie, Pa 


GENERAL ELECTRIC TUBE DEPT., 


Schenectady, N.Y. recently created a new 


electronic tube sales district covering most 
of Indiana and part of Kentucky. Appointed 
ales manager for the new district is 


Frank A. Weeks, J1 


GENERAL ELECTRONIC EQUIPMENT 
CO., Mantua Ave., and Glendale St., Easton 
Pa., will operate as a wholly-owned division 
of Radio City Products, Inec., Centre and 
Glendale Sts., Easton, Pa 


G. M. GIANNINI & CO., INC., manufac- 
turers of aircraft and industrial electronic 
instruments, has leased quarters on the 69th 
floor in the Empire State Bldg., for its East- 
ern sales engineering offices. Its Airborne 
Instrument Div and head offices are in 
Pasadena, Calif., the Electromechanical Div 
is in E. Orange, N.J., and the Giannini Datex 
Div. is in Monrovia, Calif 


INTERNATIONAL RESISTANCE CO., 401 
No. Broad St., Phila., Pa. has acquired a 
new branch plant located in Burlington 
Iowa. Increased demand for the products to 
be manufactured in this plant, Deposited 
and Boron Carbon type resistors, necessi- 
tated the expansion of plant facilities from 
the Philadelphia plant to Burlington 


THE INTERNATIONAL TELEPHONE AND 
TELEGRAPH CORP. will construct a new 
plant in Los Angeles for the expansion of 
nanutacturing of electronic equipment by 
one of its divisions, the Federal Telephone 
and Radio Co. The plant will be constructed 
in five parts at a cost of nearly two and 
one-half million dollars. 
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BYRON JACKSON, west coast manufac- 
turer of pumps, oil tools and electronic 
equipment has become the Byron Jackson 
Div. of Borg-Warner Corp. of Los Angeles, 
Calif. Present management and policies will 
be continued 


LANGEVIN MFG. CORP., a subsidiary of 
the W. L. Maxson Corp. recently announced 
completion of their move to new general 
offices and production facilities in L.LC., 
N.Y. All inquiries should be addressed to 
47-37 Austell Place, L.1.C 


LEEDS & NORTHRUP CO., 4934 Stenton 
Ave Phila., Pa., announced that it has 
adopted the new temperature-emf tables for 
iron-constantin thermocouples recently pre- 
pared by the National Bureau of Standards 
and recommended as standard for industrial 
applications by the Scientific Apparatus 
Makers Assoc 


LITTON INDUSTRIES, Beverly Hills, 
Calif., has delivered the first of fifteen range 
timer units manufactured for the Naval Al 
Missile Test Center at Point Mugu, Calif 


THE MAGNAVOX CO.’s development of 

new electronic data processing machine 
was recently announced by their president, 
Frank Freimann. The first machine was re- 
cently delivered to the Douglas Aircraft 
Corp. and is now being used as part of the 
system for measuring and calculating the 
performance of missiles and aircraft. ‘ 


MAR VISTA ELECTRONICS CO. has pur- 
chased the semi-conductor production facili- 
ies of Hydro-Aire, Inc., Burbank, Calif 
The new company will continue to function 
at 3000 Winona Ave., Burbank, for the next 
two months and then will move to facilities 
in the Los Angeles area. The firm will make 
available transistors in mass_ production 
quantities 


THE MINNEAPOLIS-HONEYWELL REG- 
ULATOR CO. recently made plans for the 
establishment in England of a_ technical 
training school to groom engineers and 
other technical personnel in the use of auto- 
matic control equipment used broadly in 
the U.S 


NUCLEAR DEVELOPMENT CORP. OF 
AMERICA, 5 New St., White Plains, N.Y. 
will establish a Westchester County Com- 
puting Center in White Plains. The center 
will be available to other organizations 
which plan to use computing machine meth- 
ods in their businesses 


OLYMPIC DEVELOPMENT CO. of Stam- 
ford, Conn. has become the Barnes Engi- 
neering Co. It is now an independent engi- 
neering company, with Dr Bowling 
Barnes noted physicist, as president. The 
company also owns the Clarksburg Tele- 
vision Cable Corp. of Clarksburg, W.Va 


ORRADIO INDUSTRIES, INC., Shamrock 
Circle, Opelika, Ala. has announced a new 
magnetic recording tape that is said will 
double the playing time over standard re- 
cording tape. Up to 4 hours can be recorded 
without a reel change at 1-7g speed, and 
8 hours dual track. It will be known as 
Irish Double-Play Recording Tape, #7-2400. 


PITTSBURGH PLATE GLASS CO., 632 Ft 
Duquesne Blvd., Pitts., Pa., has commenced 
work on their multi-million dollar Glass 
Research Center in Harmar Township, near 
Pittsburgh 


RADIO CORP. OF AMERICA, Engineer- 
ing Products Div., has contracted for the in- 
stallation of a multi-hop microwave radio 
relay system for the office of Civil Defense, 
State of Calif 
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RADIO FREQUENCY LABORATORIES 
INC., of Boonton, N.J., electronics manu 
facturer, has awarded a contract for the 
construction of a 12,800 sq. ft. addition t 
their factory to the Luria Engineering Co 
of Bethlehem, Pa. The new facility will be 
used for manufacturing and storage. It ji 
scheduled for completion early in Septem 
ber 


RAYTHEON MFG. CO. has established 
laboratory at the White Sands _ Proving 
Grounds, Las Cruces, N.M. The laborator) 
will conduct tests and evaluation of equip 
ment which Raytheon, as prime contractor 
is developing for Army Ordnance 


RAYTHEON MFG. CO. and _ Rensselae 
Polytechnic Institute jointly announced the 
start of a cooperative plan whereby elec- 
trical engineering students at the Institute 
will receive practical training and exper 
ence from the Waltham, Mass. electronic 
firm 


RCA SERVICE CO., INC. has opened ney 
facilities in New York City for the repai 
modification and overhaul of all RCA com- 
mercial and industrial electronic equipment 
Located at 419 W. 54th St., the shop supple 
ments the company’s present similar facili- 
ties in Camden 


THE J. B. REA CO. of Santa Monica 
Calif., has acquired the equipment, inven- 
tory and personnel of the Robey Rotor Co 
of Culver City, Calif., manufacturers of 
gyroscopes, blowers, and miniature motor 
for aircraft and guided missiles 


RYAN AERONAUTICAL CO., Lindbergh 
Field, San Diego, Calif., has received a $2.5 
million contract from the U.S. Air Force for 
the advanced development of electronics 
guidance systems for supersonic missiles 


S.0.S. CINEMA SUPPLY CORP., New 
York, has opened a new sales office at 6331 
Hollywood Blvd., Hollywood, Calif., which 
will serve nine western states. Alan C. Ma- 
cauley has been named exclusive wester! 
representative for S.0O.S 


SPERRY PRODUCTS, INC. of Danbury 
Conn., has acquired Western Inspection, Inc 
Midland, Texas. Western Inspection will be- 
come Sperry Western, Inc., with offices re- 
maining in Midland and Odessa, Texas, and 
in Lake Charles, Lafayette, and New Or- 
leans, La 


UNITED CATALOG PUBLISHERS, INC., 
108 Lafayette St., New York City, are chang- 
ing the name and revising the cover design 
of the annual buying guide and reference 
volume, Radio’s MASTER. The 20th edition 
will be known as the _ Radio-Electronic 
MASTER 


UNITED TRANSFORMER CO., 150 Varick 
St., N.Y.C. recently began operations at the 
company’s new plant, called the UTC-Pacific 
Div., located at 4008 West Jefferson Blvd 
Los Angeles, Calif 


THE WESTINGHOUSE AIR BRAKE CO., 
recently purchased the capital stock of Cor- 
vey Engineering Co., 2610 Jefferson Davis 
Highway, Alexandria, Va. Corvey engages 
in electronics research and development and 
also provides specialized engineering serv- 
ices to industry and government. 


MORE NEWS 
on page 44 
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COMPRESSION 
CONSTRUCTION 
PROVIDES THE 
TIME-PROVEN 
LASTING SEALS 


In this exclusive E-I 
compression construc- 
tion, the glass remains 
under constant com- 
pression and is there- 
fore extremely strong. 
These seals possess ex- 
traordinary immunity 
to shock, vibration and 
pressure changes. For 
all practical purposes 
E-1 Compression Seals 
are indestructible. No 
special skill is required 
to apply and assembly 
is rapid as all metal 
parts are tin dipped 
for easy soldering. 


7 
Ns 
sents cR wer \G - 


S\y 
0 COMPRESSION 
\) TYPE 
END SEALS 


FOR HERMETICALLY SEALING 
CONDENSERS, RESISTORS AND 
OTHER TUBULAR COMPONENTS 


*PATENTS 
PENDING— 
ALL RIGHTS 
RESERVED 


E-1 standardization now makes it possible to 
offer designers and engineers the econemy of 
standard components in a wide selection of types 
and sizes. These rugged compression type end 
seals are available in a broad range of dimensions, 
in either flared tube or pierced terminals, with single 
or multiple lead terminations, Inquiries invited. 


E-I Leadership — in the field of 


hermetic sealing assures dependability, economy and fast delivery ... 


specify E-I for multiple headers, octal plug-ins, transistor bases and 
closures, sealed terminals, end seals and color coded terminals. 
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Division of sImperex Elechonics Corporation + 44 SUMMER AVENUE, NEWARK 4, NEW JERSEY 


ELECTRICAL INDUSTRIES 


For product information, use inquiry card on last page. 35 
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Allen-Bradley molded fixed resistors are available in four sizes— 
Type TR 1/10 watt; Type EB '% watt; Type GB 1 watt; and Type 
HB 2 watt. They meet RETMA, JAN-R-11 and MIL-R-11 specifica- 
tions. Rated at 70C ambient, they require no derating if used on 
plastic board assemblies. When used according to published 
ratings, they will not open circuit nor have large erratic resist- 
ance changes. In cartons or on reels for automatic or oe 


Allen-Bradley Type J molded variable resistors are made in } 
single, dual, and triple unit construction in total resistance values | 
from 50 ohms to 5 megohms. They are rated at 2 watts at 70C 
ambient. They are outstanding for their low noise characteristics, j 
initially and after use. Metal parts are made of corrosion-resist- 

ant materials. Taps can be supplied at 40, 53, and 68% of 
effective rotation. A Quality product throughout. 


ALLEN-BRADLEY QUALITY COMPONENTS 
for ELECTRONIC CIRCUITS 


—_ G molded variable re- 


sistors ('/, inch diam) are ‘ & 

ideal for subminiature as- mm (> 
semblies. Available with & : ‘mY, 
plain bushings or lock-type rilliead 2 
bushings with plain or screw- Screwdriver Lock-type 
driver shafts. Rated at slot bushing 

watt. Total resistance from 
100 ohms to 5 megohms. 


Type T molded variable re- 
sistor (1 inch diam) are com- 
pact 1 watt rheostats or po- 
tentiometers for hearing aids 
and other compact applica- 
tions. Rated at 70C ambient. 


Total resistance available 
\ en 100 ohms to 5 megohms. 


( cavenie dielectric capacitors 


Type GP—General purpose 
capacitors for by-pass and 
filtering at ambient tempera- 
tures up to 85C. In RETMA, 
JAN, and MIL values from 
10 mmfd to .022 mfd in d-c 
voltage ratings of 500, 1000, 
2500, and 5000 volts. 


Other capacitors are Type i 
TC temperature compensat- i i 
ing; Type LB line by-pass; ] 
and Type DY deflection yoke 
capacitors for television scan- 
ning frequencies and volt- 
ages in standard nominal val- 
ves from 5 mmf to 470 mmf. 


Every step in the manufacture of 
these capacitors is performed in 


the Allen-Bradley plant. 


Allen-Bradley radio, electronic, and television components are a 
QUALITY line of basic units for all types of electronic equipment. 
Their stable performance characteristics and their conservative 
ratings make them ideal components for critical applications in 
military electronic devices. They are widely used in industry, and 


Allen-Bradley Co. 
1342 S. Second St. 


(— a : 5 Type FT feed-thru and Type 


» & C3 SO stand-off discoidal ca- 
cy ta ee pacitors exhibit no parallel 
“ resonance effects normally 
encountered with tubular ca- 
pacitors in VHF and UHF fre- 
quency ranges. 


Type SO stand-off capacitors Type FT feed-thru capaci- 


e 6 tors are furnished with sol- 
4 ( dering tabs or with screw 
/ ait ¥ ¢ thread mountings. 
. aS Type SO stand-off capaci- 
uf tors have soldering tabs, 
& screw thread mountings or 
% self-tapping threads. 
ed Both types are available 
Type FT feed-thru from 5 mmf to 1000 mmf. 


capacitors / 
A-B ferrite core \ 
are offered in 3 


performance clas- 
sifications —WO-1, 
WO-2,and WO-3. 
The WO-2 ma- 
terial has lower 
losses and higher 
permeability, mak- 
ing possible ap- 
preciable cost 
savings in designs 
of television re- 
Available in various shapes and sizes to ceivers. Write for 
fit black and white and color television cir. Performance data 
cuits or for general electronic applications. on Allen-Bradley 


ferrite cores. 


by manufacturers of radio and television receivers. There are 
many additional QUALITY items in the Allen-Bradley line, that are 
not shown here, which merit your consideration. Allen-Bradley 
sales engineers are located in principal cities from coast to coast 
Call your nearest Allen-Bradley office for technical data, today 


In Canada 


Milwaukee 4, Wis. wy > a — Ltd. 
alt, Ont. 
BRADLEY 
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FOR FINE SOUND ALL AROUND 


C~ : | 
it rie ao Src. has | 
standardized on audiotape audicdiscs audiofilm | 


Bob Fine, of 


ceca 


* en eS 
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’ " : 
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/ ¥ C. Robert Fine, President, and Al Mian, Chief Mixer, at master con- 
trol console of Fine Sound, Inc., 711 Fifth Ave., New York City. 


® > 
the finest magnetic 
recording tape you can buy — known the 


world over for its outstanding performance 


. . . because “No other sound recording 

media have been found to meet our exact- 

ing requirements for consistent, uniform 
. 9 

quality. 


and fidelity of reproduction. Now avail- 
able on -mil, 1-mil and 1'2-mil polyester 
film base, as well as standard plastic base. 


* + . 
auciodises exceed the most 


exacting requirements for highest quality 


In professional circles Bob Fine is a name to reckon 
with. His studio, one of the country’s largest and 
best equipped, cuts the masters for over half the 
records released each year by independent record 


professional recordings. Available in sizes 
and types for every disc recording applica- 


tion. 
ay e ge 
manufacturers. Movies distributed throughout the audiofilm’ 
mie ; : magnetically coated 

world, filmed TV_ broadcasts, transcribed radio on: tended wiles pliers iw ber, 

broadcasts, and advertising transcriptions are re- provides highest quality synchronized re- 
re ase Reape 

corded here at Fine Sound, Inc., on Audio products. cordings for motion picture and TV sound 
re tracks. 
ey Every inch of tape used here is Audiotape. Every 
sf disc cut is an Audiodisc. And now, Fine Sound is To get the most out of your sound recordings, now 
y standardizing on Audiofilm. That’s proof of the and as long as you keep them, be sure to put them 

consistent, uniform quality of all Audio products: on Audiotape, Audiodiscs or Audiofilm. THry 

these Fine Sound craftsmen use them exclusively. SPEAK FOR THEMSELVES. © Trade Merk 
J. 


AUDIO DEVICES, Inc. 


444 MADISON AVE., NEW YORK 22, N. Y. 


IN HOLLYWOOD: 1006 N. Fairfax Ave. IN CHICAGO: 6571 N. Olmsted Ave. 
Export Dept.: 13 East 40th St., New York 16, N.Y, Cables ‘*ARLAB" 
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Ultra-thin tape for bobbin cores is rolled to 
high precision standards for thickness and 
finish on our own 20-high Sendzimir cold 
reducing mill, beta-ray controlled. 


While for BULLETIN TC-108 


“TAPE-WOUND BOBBIN CORES 
FOR COMPUTER APPLICATIONS” 


Includes essential data on applications and 
properties, fabrication and testing of Arnold 
Bobbin Cores; lists standard sizes, etc 


ADDRESS DEPT. T-510 


For product information, use inquiry card on last 
Pp qviry 


specify BOBBIN CORES by ARNOLD 


These cores, fabricated by winding ultra-thin tape of high-permeability 
magnetic materials on ceramic bobbin cores, possess ideal qualities for 
use in electronic computer assemblies as memory cells 

Specifically, their desirable properties include quite rectangular hysteresis 
loops, relatively low coercive values and high saturation densities; plus 
temperature stability and the ability to shift in a few microseconds from 
negative remanence to positive saturation, and vice versa, under conditions 
of pulse excitation 

Arnold Bobbin Cores are available in a wide range of sizes, tape thick- 
nesses, widths and number of wraps to suit the ultimate use of the core 
Magnetic materials usually employed are Deltamax, Square Permalloy 
and Supermalloy, in standard thicknesses of .001’’, .0005’’, .00025” 
and .000125”. Special advantages derive from Arnold's position as 
fully-integrated producer of wound cores, able to maintain precise control 
over every production operation... melting, rolling, winding, testing, et 
@ Let us supply your requirements for bobbin cores or any other magnetic material. 


wa4&od 568 


ARNOLD ENcINgERING Company 


}SIDIARY OF ALLEGHENY LUDLUM STEEL Se Baia one 


| a i "DISTRICT SALES OFFICES... New York: 350 Fifth Ave. 
SE os Angoes: 3450 Wishire Bd, Boston: 200 Berklay 


SBI A 
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antennas 


TRANSMISSION LINES 


— Si — = 


HELIAX®, a truly flexible air di- 
electric cable is recommended for 
all installations from AM through 
Microwave. It has a very low 
VSWR at any frequency, and is 
the easiest cable to install—no 
hanger or layout problems, and 
no special tools required. 
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RIGID AIR DIELECTRIC LINE— 
ANDREW designed and manu- 
factured transmission line is noted 
for its mechanical and electrical ex- 
cellence. VSWR on all ANDREW 
standard lines is low. Especially 
designed flanges and inner con- 
nectors, make positive contact at 
all connections. 


WAVE GUIDE is produced to the 
most rigid standards in the in- 
dustry. The high efficiency, high 
power handling capacity, and low 
VSWR of this new copper clad 
steel wave guide make it the recom- 
mended choice for UHF-TV. 
ANDREW will design your com- 
plete wave guide system for easier 
and less costly installations. 


For prociuct info:mation, use inquiry card on last page 
F q y 
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Eimac Amplifier Klystrons and Circuit Components 


—"? 


—the easy, economical approach to high power, 
UHF/microwave transmitters 


Design and construction of a high power UHF/micro- 
wave transmitter for beyond-the-horizon communication 
and other microwave applications is simple and 


straight-forward with an Eimac amplifier klystron and 
circuit components. In fact, it’s easier to build than a 
low frequency Class C amplifier. Eimac high power 
amplifier klystrons, plus Eimac circuit components con- 
sisting of A) Magnetic framework B) RF output load 
coupler C) Magnetic beam-control coils and D) Con- 
venient tuning wide range RF resonant cavities comprise 
the essential elements of a final amplifier package. By 
adding conventional power supplies, control circuits, 
driver and cabinets to the Eimac klystron-circuit com- 
ponent package, high power at UHF is easily obtained. 
Eimac developed klystron and circuit components pro- 
vide equipment manufacturers with the easy economical 
approach to high power microwave transmitters. In 
many cases, existing low power equipment can be used 
as a driver for the higher powered amplifier. 

Radio Frequency circuitry is completed outside the 
vacuum system of Eimac klystrons through circuit com- 
ponents. This allows unmatched economy by eliminat- 
ing repurchase of costly RF circuitry with each tube 
replacement. 

The reliability and performance of Eimac klystrons 
is proven, as they were employed extensively in estab- 
lished microwave scatter-type communication systems. 

For an easy and economical approach to reliable 
high power microwave transmitting equipment, investi- 
gate the incomparable capabilities of performance- 
proved Eimac developed klystrons and klystron circuit 
components. 


q " 
a *l B ee 
Magnetic frame work Output load coupler Magnetic beam-control coils Resonant cavities 


EIMAC AMPLIFIER KLYSTRONS 


FREQUENCY RANGE—MC CW POWER FREQUENCY RANGE—MC CW POWER FREQUENCY RANGE—MC CW POWER 
3K3000LA 400-600 2000w 3K 20,000LF 580-720 5000w 3K50,000LF 580-720 10,000w 
3K3000LQ 760-980 2000 3K20,000LK 3K50,0001K ewe, vere 

46 729-890 SO0Ow 3K50,0001Q _—-850-1000 ~—«+10,000w 
3K20,000LA —-470-580 5000w 3K50,000LA 470-580 ~—«Xi1:0,000w 4K50,000LQ 750-1000 10,000w 


For further information write our technical service department. 


EITEL-McCULLOUGH, INC. 
SAN BRUNO - CALIFORNIA 


World’s Largest Manufacturer of Transmitting Tubes : 


For product information, use inquiry card on last page. 
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59000 WATT 
BROADCAST 
TRANSMITTER 


THE BIG TRANSMITTER in the 5 KW. field 
is now available at a new low price 


IN SALES, DESIGN and ENGINEERIN 


IN BROADCASTING EQUIPMENT 


Tubular Capacitors 


».. premium performance 
at no increase in cost 


a before has quality like this been built into 
cardboard tubular electrolytics. At no increase in 
price, this new series developed by Mallory offers 
you a combination of features unique in this type 
of capacitor: 


Minimum size, high ripple current ratings, low RF 
impedance . . . obtained through use of genuine 
fabricated plate anodes. 


Long life, high stability temperature rating up to 
75°C... due to fabricated anode and etched cathode. 


Low leakage current. 


Low-resistance tab-to-lead wire connections 
welding ends danger of intermittent or high resis- 
tance connection. 


Low moisture loss. . . cartridge is foil wrapped: wax 
impregnated cardboard tube is sealed with wax at 
both ends. 


High dielectric strength, exceeds U.L. requirements, 
due to improved low-moisture absorbent separators. 


Rugged, flexible leads . . . covered with plastic insu- 
lation rated for 105° C, have U.L. approval. 


The new series comes in single. dual, triple and 
quad sections, with leads all coming from one end 

| or from opposite ends of the cartridge. A complete 
choice of voltage and capacity ratings is available. 

For technical data, write or call Mallory today. A 

| Mallory capacitor engineer will be glad to consult 
on your circuit requirements, to suggest possible 
cost-cutting simplifications based on Mallory’s 
long experience in all types of applications for 
electronic components. 


Parts distributors in all major cities stock Inside 


Mallory standard components for your convenience. welded 


New Mallory Cardboard | 


q 


ee 
of the case is this foil-wrapped cartridge. Tabs are 
to the leads, to prevent intermittent connections. 


Serving Industry with These Products: 
i Electromechanical—Resistors © Switches ® Television Tuners ® Vibrators 
i Electrochemical — Capacitors © Rectifiers © Mercury Batteries 


Metallurgical— Contacts ® Special Metals and Ceramics ® Welding Materials 


42 For product information, use inquiry card on last page. 


i P.R. MALLORY a CO. inc. 


MALLOR 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


TELE-TECH & ELECTRONIC INDUSTRIES * October 1955 


= RADIO : 


VACUUM ELECTRONIC COMPONENTS 


EMMINGS \ 


=<r-wi 


, 
»* 
: i 


3 


<7 


NEW! 


JENNINGS VACUUM TRANSFER RELAYS 


with self contained DC coil easily mounted by 
Aircraft Marine Products in their pulse forming networks 


HREE Type RD1 Normally Open Vacuum Re- 

lays are soldered to the side of the pulse form- 
ing network so that each evacuated contact en- 
closure is immersed in silicone oil with the rest of 
the network. The use of these relays therefore re- 
sults in fewer high voltage bushings, contacts that 
will not contaminate, and short lead lengths that 
minimize inductance and stray capacitance. This 
construction also permits the built-in DC actuating 
coils to be removed without disturbing the sealed 
network. 


These relays easily meet standard vibration tests of 
10 to 55 cps and shock tests of 15 G. Temperature 
requirements are —55° C. to +85° C. with 30 
minute operation at 105° C. 


TELE-TECH & ELECTRONIC INDUSTRIES * October 1955 


The RD1 is a SPST relay, available with either nor- 
mally open or normally closed contacts. A similar 
relay (Type RE2) has SPDT contacts and slightly 
larger models (Type RM2 and RM4) are made with 
2PDT and 4PDT contact arrangements. These units 
have peak working voltage ratings up to 12,000 
volts and continuous RF current ratings of 10 am- 
peres rms at frequencies up to 30 mc. It is also 
possible to make and break under load with fast 
break times of less than 10 milliseconds. Switch 
capacitances are as low as 0.1 mmfd and contact 
resistances are as low as .005 ohms. As their con- 
tacts are sealed in a vacuum, contact resistance 
does not increase with usage. This factor makes 
them excellent general purpose relays for DC 
switching. 


JENNINGS RADIO MANUFACTURING CORPORATION - 970 McLAUGHLIN AVE. P.0. BOX 1278 - SAN JOSE 8, CALIFORNIA 


For product information, use inquiry card on last page. 
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SPECIALIZED 
SERVICE 


..... keeps your Ace 
enclosure on the job! 


Put it up... take it down 
air condition it . . . make it 

larger—or smaller! Whatever the future demands of 
your Ace shielded enclosure, you'll be prepared. 
Years from now you'll still benefit from the same 
sound advice and counsel offered by Ace engineers 
in the original design of your enclosure. Why? Be- 
cause Ace—and only Ace—stands behind the serv- 
ice of your enclosure, as well as the performance. 

Little wonder, then, that laboratories, hospitals, 
manufacturers of every description, and the military 
prefer Ace. /t’s the one enclosure you can buy today 
for tomorrow's needs. Whether you’re interested in 
an entirely new enclosure or modifi- 
cation of your present installation, 
vou'll find it pays to call on Ace. 

Detailed information on the com- 
plete line of Ace enclosures—featur- 
ing highest attentuation, full inter- 
changeability*, inside bolting 
and exceeding the performance re- 
quirements of MIL-S-4957( ASG 
is given in Bulletin 10 available on 
letterhead request. 


*Patents Pending) 
b 


can now 


Ace 


ith micro- 


ACE ENGINEERING & MACHINE COMPANY 


3644 North Lawrence Street , Philadelphia 40, Pennsylvania 


For product information, use inquiry card on last page. TELE-TECH & 


TELE-TIPS 


hast aa 


MAGNETIC TAPE RECORDS 
standardization will be a topic of dis- 
cussion at the Eastern Joint Com 
puter Conference to be held earl 
this November at the Hotel Statle 
in Boston. Manufacturers of comput- 
ing equipment and other intereste: 
parties will be called upon to discus: 
technical problems concerning inter- 
changeability of records. 


ELECTRONIC DATA PROCESS.- 
ING machine of an advanced type i 
now being used in the design of the 
Seawold, newest atomic powered 
submarine. The new IBM equip- 
ment is a 650 Magnetic Drun 
Data Processing Machine contain- 
ing a memory unit capable of 
storing 20,000 digets and calculates 
more rapidly than previous _in- 
stallation. Machine is being used 
to determine nuclear _ shielding 
requirements within the  vesel 
vibration frequency analyses. on 
equipment to be mounted in the 
submarine, expansion reactions and 
stresses in piping systems, heat 
transfer problems, hull structural 
strength calculations and sound at- 
tenuation problems. 


ATOMIC ENERGY COMMISSION 
and Dept. of Commerce are co 
operating to make public, as prompt 
ly as possible, non-classified AEC 
research reports of industrial sig- 
nificance. 961 reports are release: 
and listed in new “List of AEC Re 
search Reports for Sale” throug} 
Office of Technical Services, U. 5 
Dept. of Commerce, Washingtor 
a3, DC. 


TV CAMERAMEN are promise: 
quick easy relief from troublesom: 
highlights that often result from th« 
strong lighting required on tele- 
vision sets. A new aerosol anti-glar 
spray is now being marketed by; 
E. I. DuPont de Nemours & Co. | 
is nonflammable. In fact, it reported- 
ly acts as a fire extinguisher wher 
sprayed on burning paper. 


NEW ELECTRIC CABLE nov 
being introduced by United Cable 
Corp. Harwood Bldg., Scarsdale 
N.Y., features ability to stretch t 
over twice its own length. Current 

(Continued on page 46) 
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-YRAMID SOLID DIELECTRIC 


1. Hermetically sealed in metallic cases. 
2. Power factor less than 1%. 
3. Subminiature in size. 


4. Available in both inserted tab and extended 


foil constructions. 


GLASSEAL. 


) POINT PREFER 
1 


For complete engineering information contact your 


local Pyramid representative or write to— 


CAPACITOR DIVISION 


PYRAM d D ELECTRIC COMPANY 


1445 Hudson Bivd. * North Bergen, N. J. 


CAPACITORS FOR: 


ENCE 


Especially sturdy capacitors capable of with- 


standing vibrational stresses of high accel- 


eration and frequency, and severe shock 


conditions encountered in quided missiles and 


airborne equipment 


Utilize new, rugged compression-seal type, 
glass-to-metal solder-seal terminals. Termi- 
nals will not work loose or rotate under 
any operating condition. 


Functional operating range from —55°C to 
+ 125°C 


Operates normally under severe humidity 
conditions 


Production tests for voltage breakdown, 
capacitance, power factor, insulation resis- 
tance and seal are performed on a 100% 
basis. 


Capacitance range: .001 mfd. to 1.0 mfd.; 
voltage range: 100 to 600 V.D.C. operating; 
can be provided to standard tolerance of 
*20% or to closer tolerances, if desired. 


+ FACTORS 


i 


——— 


TELE-TIPS 


The above statement won’t lift the eyebrows of elec- 
tronic equipment manufacturers. They know the pro- 
: curement, engineering and production difficulties 
involved in making their own cable assemblies and 
harnesses. 


Fortunately, there is a solution. 
oo: AMPHENOL can assume the various problems of 
: procurement, engineering and production — 
AMPHENOL can make cable assemblies and harnesses 
more efficiently, more inexpensively than com- . 
panies geared only to equipment manufacturing. 

Why? 

AMPHENOL solves the procurement problem 
because AMPHENOL manufactures the majority of 
assembly and harness components. Connectors, 
sockets, plugs, cable—all are instantly at hand. 

The Department at AMPHENOL 

needs no introduction to the electronics indus- 


Engineering 


try. Their skills and capacities are well known. 


Finally, the key to fast, economical cable as- 
sembly production is employee experience. 
Working in AMPHENOL’s most modern plant, 


highly trained employees practice their com- 
plex trade with skill and assurance. 
For any size cable assembly or harness— 
turn to AMPHENOL for assistance! 


AMERICAN PHENOLIC CORPORATION 


chicago 50, illinois 


: AMPHENOL CANADA LIMITED, Toronto 


are 
ee 


(Continued from page 44) 


carrying capacity is up to 5 amp 
with insulation between conducto: 
adequate to withstand 800 volts. 


TRANSISTORIZED PORTABLES 
are apparently reliable and rugged 
In a recent letter to Raytheon Mfg 
Co. S. J. Carter reports that h 
stumbled and dropped such a re- 
ceiver into 14 ft. of salt water. It was 
fished out after four hours, rinsed 
in fresh water and then set in the 
sun to dry. Replacing batteries thre« 
hours later, the set worked “not 
quite as well as originally, but still 
strong enough to get any of the sta- 
tions in New England.” 


ZIRCALOY-2 is the name of a 
new zirconium alloy that is so resist- 
ant to the extremely corrosive action 
of high temperature, high pressurs 
water in nuclear reactors that in a 
year’s time only 0.0010-in. of corro- 
sion can be measured. It was devel- 
oped by Westinghouse atomic powe! 
division. 


ATOMIC BATTERIES at present 
time, can be considered only fo: 
very low power applications, ac- 
cording to a recent paper by D: 
E. G. Linder, Paul Rappaport, and 
J. J. Loferski, all scientists at RCA’s 
David Sarnoff Research Center, 
Princeton, N.J. Present possible ap- 
plications lie only in the microwatt 
range of such devices as radiation 
meters, timing circuits and simple 
transistorized equipment. Practical 
energy levels for commercial appli- 
cations will undoubtedly rise as th« 
atomic energy industry develops, 
but what is needed is a radioactiv« 
material of low cost, low quantun 
energy and a suitable half-life. 


CLOSED CIRCUIT TV installations 
with features and performance t 
meet almost any task, for between 
$1000 and $5000 are now possible ac- 
cording to Max. H. Kraus of Jerrold 
Electronics Corp., Phila. Pa. Speak- 
ing at the Fall General Meeting of 
the AIEE, on the growing and bright 
future for this service, Mr. Kraus 
also pointed out that such installa- 
tions previously cost $5000 to $9000 


time on our hands 


Here’s a handful of microtime...doled out in hundredths of a millimicro- 
second. It’s our new HELIDEL* delay line. 

It’s precise... wide-band . .. continuously variable. This is not an adwriter’s 
pipedream...it’s an engineer’s, come true. 

Which means that definitions are in order. 

Precise = delay increments of only 2 x 10“ sec; resolution 0.01% and 
better; linearity ““better than +1%”...actually, so fine it can’t be measured. 
Wide-band = transmission of pulse signals up to 20 mc with negligible 
phase-distortion, overshoot, or distortion of waveshape. 

Continuously variable =a distributed-constant, electromagnetic type... 
dreamed up in 1946...developed in helical form since 1951, by Helipot 

and DuMont. 

The HELIDEL is already used successfully in color-Tv broadcasting and 
oscilloscopes ...and as a trimmer in transmission systems. 


What can you dream up? 


LEELA To help you dream, 


KERR Se \ e 

AXK XX there's a 10-page technical 
MEAT E A { paper on the HELIDEL, 
OS first in precision potentiometers presented at the 1954 


WESCON...and a new data 
Helipot Corporation /South Pasadena, California B sheet, with complete specs 


Engineering representatives in principal cities 


tag : For your copies, write 
a division of BECKMAN INSTRUMENTS, INC. 


for Data File 1004 


TELE-TECH & ELECTRONIC INDUSTRIES * October 1955 For product information, use inquiry card on last page 47 


PROPERTIES 


UNIT 
' "Initial Perm. 7 
| ati mc/sec. -- 250 
~*Max. Perm. e, 1100 
“*Sat. Flux Dens. Gauss 4200 


' “Residual Mag. 


*Coercive Force Oersted 2.1 
“Temp. Coef of aaa io 
Initial Perm. % /°C 40 
| CuriePoint | +°C 330 160 
| Vol. Resistivity | — | Med. Med. t 
| Loss Factor: se 


| Ati mes/sec. 
At 5 mcs /sec. 


c 


750 
1710 


25 


*Measurements made on D.C. Ballistic Galvanometer with Hmax = 25 
oersteds. Above data is based on nominal values 


Part. No A B 
F-260 937 386. 
“F261 590 197. . 
| “e269 1500 500 1 
p-280* 590 197. 
| F-283* 937 386 
F289 0 ©=©=6.563.—S—«17 


Part No. A 

F-210 937 
F211 -.590 
F290 ~~ .563 


hip 
~ GENERAL 
ee 


STearive emaurateor® 


STANDARD TOROID CORES TYPE | 


| SIMPLIFY YOUR DESIGN PROBLEMS WITH 


| STANDARD 


G H HI I Q J 3 
410 850 550 900 125 } 4 J 
3300 4300 3800 3000 400 
3200 3400 2800 2000 3300 
1470 1500 700 1050 ; 
i 
1.3 .66 80 .30 .10 max 
160 150 §=125 70 350 § 
igh Wed. Wed. Wed. Wh by GENERAL CERAMICS 
The standard parts listed offer maximum economy and 
00007 .00008 .00008 .00030 .0004 .0003 000024 y ~~—=s«*faster deliveries. They are available in all the grades of 
0008 .0020 .00075 .00155 .0010 .0050 00008 » =Ferramics shown in the TABLE OF MAGNETIC PROP- 
ERTIES above. Cores of other sizes or shape can be made 
; to your specifications. For additional information or quo- 
p mnesmanenmneenes ee tations call, wire or write. 


STANDARD TOROID CORES TYPE 2 
F-259 


Part No. A B Cc Part No. A B C 

F-108 1.875 1.375 .250 F-109-1 870 540 .093 

F-624-1 870 540 .093 F-109-2 870 540 .156 ar 
F-624-2 870 540 .156 F-109-3 870 540 .250 F-268 
F-624-3 870 540 .250 F-259  .230 120 .060 F-421-3 
625 375 187 125 F262 375.187 125 

F-626-1 1.250 .750 .187 F-268-1 1.250 .750 .187 

F-626-2 1.250 .750 .375 F-268-2 1.250 .750 .375 mente 
F-626-3 1.250 750250 F-268-3 1.250 750 250 rt. 
F-627-1 500 312 .093 F-421-1 500 .281 .093 A 
627-2 500 312 .156 F-421-2 500 281 .156 

F-627-3 500 312 .250 6421-3 500 .281 .250 


450 


~ 150 
375 
150 
175 
080 


*Adjustable over a range of approx. 10 percent of effect perm. 


General © 


ENERAL OFFICES and PLANT: 


£ § STANDARD CUP CORES—TYPE 1 
312.145 
250 096 
500 145 
250 096 
312.145 
150 093 


dD STANDARD CUP CORES—TYPE 2 
175 . 
150 “4 Tr 


=f 
BC 


A 


ERAMICS CORPORATION 


TELEPHONE: VALLEY 6-5100 
KEASBEY, NEW JERSEY 


MAKERS OF STEATITE, ALUMINA, ZIRCON, PORCELAIN, SOLDERSEAL TERMINALS, “ADVAC” HIGH TEMPERATURE SEALS, 
CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRAMIC MAGNETIC CORES 
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Turn to BUSS 
for all youx | 


fuse needs; 
—_ : 


COMPLETE LINE 


LP i m 
It is easy to select a BUSS fuse to do the 
job right. The BUSS fuse line includes: dual- (AN) 


y : : | 
i i 

wa : 
element (slow blowing), renewable and one- . 
time types — in sizes from 1 500 ampere up LQ 
... plus a companion line of fuse clips, blocks 


TRUSTWORTHY NAMES IM 


and holders. IF YOUR PROTECTION PROBLEM _ ‘ticrrest ortcron 
IS “DIFFERENT”! 


BUSS FUSES ARE MADE TO PROTECT 
— NOT TO BLOW NEEDLESSLY You can save engineering time by letting the BUSS 
fuse engineers help you select the fuse best suited to 
your particular conditions. If possible, the fuse 
selected will be available in local wholesalers’ stocks, 
so that your device can be easily serviced. 


To assure unfailing dependability — every 
BUSS fuse normally used by the Electronic 
Industries is tested in a sensitive electronic 
device. Any fuse not correctly calibrated, 
properly constructed and right in all physical Be sure to get the latest information on BUSS and 
dimensions is automatically rejected. FUSETRON small dimension fuses and fuseholders 

. Write for bulletin SFB. 


With the cost of a fuse being so insignificant 


compared to the value of the equipment it pro- Makers of a complete line of fuses for home, farm, 
commercial, electronic, automotive and industrial use 


1055 


tects and the value of your good name — it is 
just good business to refuse to take a chance BUSSMANN MFG. CO. (Division of McGraw Electric Co.) 
on anything less than BUSS quality in fuses. UNIVERSITY AT JEFFERSON ST. LOUIS 7, MO. 
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Solar specials 
can solve your 
design problems 


We'll build electro-ceramic 
components and assemblies 
for any requirement 


When chassis space is too small, or ambients 
too high for standard components —call Solar. 
Ditto when you need whole circuits condensed { 


into limited-size areas...of many components 


integrated into a single unit. Solar takes f 
your problem and winds up with the needed 


special components or sub-assemblies. 


Equipped for the job 


The Solar research laboratory is amply 

staffed with personnel experienced in designing 
specials. Engineering facilities are complete — 
we even do our own ceramic compounding, 
which gives us the flexibility to design 

exactly what you need—or adapr to it. 
Extensive production facilities, recently 


expanded, enable us to manufacture your 


specials in the shortest time possible. 
No matter how complex 
your problem, send it in. We'll 


work with you—in confidence. 


OLAR MANUFACTURING CORP. 
New York, N.Y. 


SALES OFFICES: 46th & Seville, Los Angeles 58, Calif. 
4000 W. North Ave., Chicago 39, Ill. 


CERAMIC CAPACITORS @ PRINTED NETWORKS © PIEZO CERAMICS 


For product information, use inquiry card on last page. 
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BOOKS 3 


Magnetic Materials in the 
Electrical Industry 
By P. R. Bardell, B.Se., M.I.E.E., F 


lished 1955, by Philos i 
40th St., New York 16, N.) 


This book, written for engineers an 
physicists in industry, is primarily in 
tended to bridge the gap between a1 
academic study of the properties o 
magnetic materials and the _ limite 
treatment accorded the subject in text 
books for engineers. One of its aims ji 
to link the properties of magnetic mate 
rials with their numerous application 
The ability of the author to make mor 
understandable the chapters on th 
properties of the large numbers of mag 
netic materials now available will b« 
of special interest to electrical enginee1 
Beginning with an outline of the theor 
of ferromagnetism, the author goes o1 
to a discussion of the influence of! 
magnetic theory on the development 
of materials. Subsequent chapters cove 
the historical development, applicatio: 
and testing of permanent magnets and 
of soft magnetic materials. Furthe: 
chapters are devoted to sound record- 
ers, non-destructive testers, transduc- 
tors and transducers. A_ glossary of 
terms and units, and tables showing th« 
properties of materials have been in- 
cluded to help eliminate the complexi- 
ties caused by the variety of terms and 
units used commercially on the sub- 
ject. Eleven chapters in all constitut 
a book which relates in an effective way 
electrical engineering practice to the 
scientific principles and physical phe 
nomena of ferromagnetism. 


Point-to-Point Radio Relay 
Systems 44 MC to 13,000 MC 


ublished Sept. 1954, by the Gov't. Service 
RCA Service Co., Inc., Camden, N.J., for Air F 
Cambridge Research Center, Air Research and De 
velopment Command. 226 pages, price $2.00 


a) 


Designed for use by engineers, thi 
publication is a new manual on wave 
propagation and other aspects of VHF 
and microwave and radio relay systems 
There are chapters devoted to sucl 
subjects as “Basic Wave Propagation, 
“Path Attenuation,” “Fading,” “Weathe: 
versus Propagation,” “Siting,” “Inter- 
ference, “Ionospheric Transmission, 
and other technical points. Also con 
tained are vast numbers of charts 
curves, and nomograms, for fast an 
easy calculating. Additional informatio! 
also presented includes computation o! 
wave propagation based on a series o! 
nomograms, general ionospheric trans- 
mission problems, and a section on test- 
ing and calibration. The material in this 
manual is intended to present, in 
simplified fashion, the many problem 
encountered when operating radio ré 


(Continued on page 56) 
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With one of the most comprehensive families of di- 
odes in the industry, Hughes offers a wide variety 
’ of germanium and silicon types. This gives you 
” C One to great freedom of selection—makes it possibk for you 
to take advantage of charac CCTISTICS peculiar to many 
bed i G ee E fy devices. It means, also, that it is possible impartially 
to recommend and to supply specific Hughes diode 
types best suited to your exact requirements. 
for your _ Since selection is not confined to diodes derived 
. ‘ from a single kind of production, you can choose 
from varying combinations of electrical character- 
hi D 4 O D E istics. Some of these are: High Conductance ... 
nas High Back Resistance . .. Quick Recovery . . . High 
HF ; Temperature. Whatever your circuit application, you 
ms Requ rremen ts can come to Hughes for your diode requirements In 
cl every product category, you have the assurance of 
yn, receiving the same unvarying quality and reliability 
he: with which Hughes is identified. 


SEMICONDUCTOR DIVISION 
Our field Sales Engineers will 


1 of welcome the opportunity to discuss 


New York Chicago 


your particular semiconductor Los Angeles 


requirements, For the address of the 
this office nearest you, or for descriptive product literature, write: SEMICONDUCTOR DIVISION 
HUGHES AIRCRAFT COMPANY 


re INTERNATIONAL AIRPORT STATION 


Angeles 45, California 
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SELENIUM 
RECEPTOR RECTIFIERS 


INDUSTRIAL TYPE RECTIFIERS 
Years of service in every kind of application have proved the 
long life and dependability of these rugged units. Available 
in various voltage and current combinations up to several 
hundred kilowatts, they are useful in a multitude of industrial 
and power circuits such as power supplies, magnetic ampli- 
fiers, electro-plating, battery charging, etc. 


RADIO TYPE RECTIFIERS 


| 


SS Millions of these stacks are in service In radio and TV circuits 
S32 as well as many small power applications. Thoroughly depend- 


Fp 


> 


able under all types of grueling conditions, they are specified 
by an increasing number of engineers in the U. S. and through- 
out the world. Available for black and white as well as color 


300 May 


TV in ratings up to 750 MA 
6: a eae TESEE RO OHS” < ggg the E ate ag 


ee, 

EMBEDDED RECTIFIERS — 
For top protection in military and other applications calling 
for the strictest requirements. Recommended for use where size 
and weight are important considerations such as in aircraft. 


HIGH TEMPERATURE TYPES 


High temperature rectifiers are now available in the larger 
cell sizes up to 5” x 6” to operate without derating at 125°C. — 
Radio Receptor research has brought the cost down so that 
the field is now wide open for use in many applications once 
considered prohibitive because of size and price. 


i usin haiaaincaall 


POUT TTT... Anindialalelamaiaas iid 4 COLELLO CT a 
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HERMETICALLY SEALED UNITS 
Built to special requirements to meet unusually severe condi- 
tions. Designed to meet individual needs. 


RECTIFIERS FOR MAGNETIC AMPLIFIERS 
Special designs will be submitted to meet individual require- 
ments. However in many cases standard Radio Receptor stacks 
will give highly satisfactory performance in mag-amp applica- 
tions, saving both time and money. Let us study your specs 
and make recommendations. 


POs i nc eaaaaenaaal 


If you have a problem involving 
rectification, submit your require- 
ments and our engineering depart- 
ment will be glad to aid you in the 
solution . . . without obligation, of 
course. See our catalog in Sweet's 
Product Design File and write for 
our latest bulletin No. T-7 


Semiconductor Division 


| _ RADIO RECEPTOR COMPANY. 


j I n Radio and ee : 
| SALES OFFICES: 251 WEST 19TH ST., NEW a Pihibs Since 1922 


Other Radio R Y., WAtkins 4-3633 + 
Heat Seali eceptor products: Germanium abe ea 
ealing Generators and Presses; Radar Se Diodes, Ther 

? gation and Ci — 


Reliable 


For product 
information : 
, Use inquiry card 
on last pa i 
“a | ile 
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TELE-TEC 


Seiad 24709 


RELIABILITY! 
WESTERN GEAR 


HERE ARE 
9 REASONS WHY! 


e die-cast aluminum housings for rigidity 


e ball bearings throughout 
e stainless steel through bolts 
e bonded stators for greater strength 
e full protection against humidity and fungus growth 
e meet or exceed all AN specifications 
¢ constant inspection and 100% performance testing 
e continuing research program to improve 
techniques and manufacturing methods 


e complete engineering service to 
insure correct application 


TRANSMISSION 


PACIFIC-WESTERN PRODUCTS | comes Santina?! 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.; 


SEATTLE AND HOUSTON — REPRESENTATIVES IN PRINCIPAL CITIES 


For product information, use inquiry card on last page 
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» TUNG-SOL ELECTRIC INC., Newark 4, N. J. 
= SALES OFFICES: Atlanta, Chicago, Columbus, Culver City (Los 
Angeles), Dalias, Denver, Detroit, Montreal (Canada), Newark, Seattle. 


TUNG-SOL MAKES Alli-Giass Sealed Beam Lamps, Signal Flashers, 


Picture Tubes, Radio, TV and Special Purpose Electron Tubes, 
ELECTRON TUBES and Semiconductor Products. 
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EITHER WAY, YOU PAY 
NO MORE FOR THE WORLD'S 

FINEST LIGHTING AND 
PRODUCTION EQUIPMENT 


Lamps, Cable, 
Switchboards, Dimmers, 
Portable Generators 


Stands, Hangers, and ’ 
—J._.G. Wic Alister Imc. 


Accessories 
New “Dual Steering”’ 
Crab Camera  ) 
Dolly for Television and 
Motion Picture Studios 
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Send for this 


FREE SAMPLE 
FOLDER 


Contains 25 different 


test samples of high - dielectric 


INSULATING TUBING and SLEEVING 


Includes samples and descriptions of . . . 


VARGLAS SILICONE— Class H tubing, sleeving, lead wire, tying cord. 
Withstands temperature from —85°F to 500°F. 


PERMAFIL-IMPREGNATED VARGLAS TUBING—Fiberglas impregnated with 
General Electric Permafil. 


VARGLAS SLEEVING AND TUBING—synthetic-treated, 


varnished, lac- 
quered, saturated and others. 


VARGLAS NON-FRAY SLEEVING—three types available. Withstands tem- 
temperatures up to 1200°F. 


VARFLO TUBING AND SLEEVING—full range of colors, 


sizes and grades. 
Vinyl coated Fiberglas. 


VARFLEX COTTON TUBING AND SLEEVING—varnish or lacquer impreg- 
nated—all NEMA grades. 


SYNTHOLVAR EXTRUDED TUBING —listed by UL for use at 105°C. Various 


formulations to meet unusual requirements. 


MAIL COUPON TODAY 
FOR SAMPLE FOLDER 


VARFLEX CORPORATION 
508 W. Court St., Rome, N. Y. 


Please send me free folder containing samples of your electrical tubing and sleeving. 
1 am particularly interested in insulation for 

Name 

Company 

Street 


City 


Zone State 


BOOKS . 


(Continued from page 50) 
lay systems and is limited to the 44 
13,000 megacycle range, since most rad 
relay systems are designed to operat 
within this range. 


Sweep and Marker Generators 
for Television and Radio 


By Robert G. Middleton. Published 1955, by Ge 


back Publications In 25 W. Broadway 


York 7, N.Y. 224 pages, price $2.50 


With the advent of color televisio 
many of the principles dealing with t! 
capabilities and limitations of swe 
and marker generators have created 
need for clarification of the charact: 
istics and principles of these inst 
ments. Project engineers will find suc 
subjects as: harmonic and cross-beat 
(spurious frequencies) in the output 
spurious sweep outputs and spuriou 
marker outputs; limitations of sun 
frequency output from beat-frequenc 
generators; and the nature of flatne 
(constancy) of output from a swe 
generator as informative and helpfi 
in clarifying the misunderstanding 
which have risen concerning the 
points. Ten chapters in all, with com 
ments and observations gathered by th: 
author from aé_ host of enginee: 
throughout the country help to mak: 
this book a worthwhile addition to al 
concerned with the characteristics o 
these instruments. 


Books Received 


Basic Principles of Parliamentary 
Law and Protocol 


By Marguerite Grumme, Registered Parliamenta 
3830 Humphrey St., St. Louis, Mo. 1955 editio 
pages. Of interest to engineers serving on 
mittees is this manual on parliamentary law 
procedure. Price $1.00. Copies may be pur 
by organizations at various group rates. Al 
are sold by Marguerite Grumme at the above 
es 


Government Publications 


Research in Nonlinear Mechanic 
as Applied to Servomechanisms 


Wright Air Development Center, U.S. Air Force 
1953 148 pages, with illustrations Order 
111584 from OTS, U.S. Dept. of Commerce, W 

D.C., price $3.75.) 


Slip Casting of Barium Titanate. 
Naval Research Laboratory, Feb. 1955. I] pa 


\rder PB 111629 trom OTS, U.S. Dept. of 
Wash. 25, D.C price 50¢ 


A Review of the Air Force Materia! 
Researchand Development Progran 


Contains 105 pages, may be ordered from OTS 
Dept. of Commerce, Wash. 25, D.C., price $ 


Fabricating Techniques for Crysto 
Unit CR-23/U (49.9 to 51.1 MC) 


Signal Corps Engineering Labs Ft. Monmoutt 

1953. 29 pages, including illustrations 
PB 111557 from OTS, U.S. Dept. of Comme 
Wosh. 25, D.C., 75¢ 
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built to do just one servo control job... 


Like all Transicoil servo assemblies, this 
incremental positioner “does the job 


right” because it was designed for a 


single application . .. by a company 
whose major function is to provide com- 
plete servo assemblies precisely engi- 
neered and manufactured to solve indi- 


vidual servo control problems. 


Of course, if you merely want servo 
An incremental synchro positioner 
before wiring to header and hermetic 
sealing. The synchro rotor is stepped 
in one or fifteen degree increments 
clockwise or counterclockwise de- tions, motor-gear train-generator com- 
pending upon which of four coils is : : Sa j 

momentarily energized by a d-c pulse. binations, and servo amplifiers built to 
The synchro can be rotated any num- 
ber of degrees or revolutions. The 
cylindrical member resets the synchro 
to electrical zero if a pulse is applied 
to the “reset” circuit. engineering of unique assemblies that 


components, you'll find Transicoil’s con- 


trol motors, motor-gear train combina- 


the highest order of precision and ac- 


curacy. But it is in the “package” 


Transicoil’s experience and = creative 
imagination offer the greatest value. 
And in most cases, these assemblies cost 
no more than the individual components 


would purchased separately. 


c 
That’s why it pays to check your 
servo problems out with Transicoil first. 
Write outlining your problem, and ask 
for Transicoil’s new gear-motor bulle- 
tin. You’ll find it a mighty handy avail- 
ability guide in designing for tight 
production schedules. 
r 
. 
| 
fe 


CORPORATION 


Worcester ¢ Montgomery County * Pennsylvania 


For product information, use inquiry card on last page. 57 
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HERE ARE THE FACTS 


ABOUT TV MICROWAVE LINKS 


Read this brief engineering report before you select this vital equipment 


Raytheon 


ITEM KTR-Series | Link “Q” Link “S"’ Link ““T’’ 
Available in both 100 mw and YES NO NO NO 


1 watt for NTSC color? 


Total number of tubes used? 


59 87 


72 68 


Audio channel included in 


venga YES NO NO NO 
basic unit? 
Color modification available for 
early monochrome models? YES YES NO NO 
Approximate cost (less shipping) $350 $2,000 
Field change of frequency, from 
6,000 to 7,000 to 13,000 Mc.— YES NO NO NO 
without obsolescence? 
Transmitter Monitor included? VES VES NO NO 
Number of units for complete 6 
system? 4 5 Ss 
Total weight of system (lbs.) 162 2939 195 295 


units per system. 
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The ultimate in sim- 
plicity and portabil- 
ity. Only 4 compact 


THE RAYTHEON KTR-SERIES 


Reliable, low-cost Microwave Links 


KTR-100A —7 000 Mc 


Color and monochrome with simulta- 
neous program audio 


KTR-100B —6 000, 7,000, 
13,000 Mc. For field—sequential color 


transmission 


KTR-1O0E —6,000 Mc 


For common-carrier band, color trans- 
mission with program audio 


KTR-100F — 13,000 Mc. 


First link available for this band, col 
transmission with program audio 


KTR-1IO00A —7 000 Mc. 
Powerful, one watt output, color trai 
mission with program audio 


KTR-1OOOE —6 000 Mc. 


One watt for common-carrier ban 
color transmission with program aud 


*In use by leading TV stations throughout the U.S.A.—names on request 


For complete information write Dept. 6120. 


RAYTHEON MANUFACTURING COMPANY 


Excellence in Electronics 


For product information, use inquiry card on last page. 


Equipment Marketing Division, Waltham 54, Mass. 
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cove sonal 


Engineered by Tinnerman... 


This Speep Nut developed specially for ceiling 
lights produced by the Imperial Lighting Products 
Company, Latrobe, Pennsylvania, gained almost 
unbelievable savings of 80°% in assembly time! 


Once fastened to the socket assembly, it snaps 
into position quickly and easily by hand. No 
special tools or skills required. And this one-piece, 
spring-steel SPEED Nut does the job better than 
the three parts it replaces—a nut, screw and special 
tapped bracket. Additional savings are possible 
because there are fewer parts to purchase, stock 
and handle. 


cessories, Limited, Treforest, Wales. France 


TINNERMAN 


a’ 
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® 
FASTEST THING (N FASTENINGS 


> o> GA KB Qn SES EX. Re C22 EBD SEAL / 
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THIS SPEED NUT‘ FASTENS WITH ONE MOTION, 
STAYS TIGHT FOR KEEPS...and saves money! 


This is a typical example of SPEED Nuts engi- 
neered for special fastening applications. 
Tinnerman develops an average of 4 new SPEED 
Nuts every day for products of every description. 
And there are more than 8,000 existing variations 
to choose from. 


A Tinnerman Fastening Analysis Survey can 
quickly tell you where SpeED Nut brand fasteners 
belong on your assembly line. Call in your 
Tinnerman representative soon for full informa- 
tion and write for our Fastening Analysis Service 
Bulletin No. 336. 


TINNERMAN PRODUCTS, INC. + Box 6688, Dept. 12, Cleveland 1, Ohio 
Canada: Dominion Fasteners, Limited, Hamilton, Ontario. Great Britain: Simmonds Aero- 
i Aerocessoires Simmonds, S. A., 7 rue Henri 
Barbusse, Levallois (Seine). Germany: Hans Sickinger GmbH “MECANO”, Lemgo-i-Lippe. 


i\N 
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Sprague on request will provide you 
XN with complete application engineering service 
Ke = for optimum results 
sa «= in the use of electrolytic capacitors. 


Sprague 
LITTL-LYTICS' 


PT er 
«he 


for 


transistor circuitry 


HERE ARE THE SMALLEST aluminum electrolytic capacitors ever mad: 
to Sprague's rigid quality standards. Add to that their low leakage 
current, high reliability, and moderate price, and you have a new 
series of miniature electrolytic capacitors ideal for use in tran- 
sistorized pocket radio receivers, wireless microphones, personal- 
style wire recorders, and similar equipment. 

Their ultra-low leakage current is particularly important for it 
means minimum drain and long battery life when used in filtering 
applications across a battery, and excellent circuit performanc 
when used in coupling applications. 


typical ratings 
Cat.No. 30D6 30D16 


WVDC b 6 Sprague Littl-Lytics are available in a full range of capacitanc 
ratings from 1 to 110 mf, and in standard working d-c voltag: 
uF 3 60 of 1, 3, 6, 10, 12, and 15. Sizes range from *s"D x }2"L to *s"l 
blades | x 4"L. Maximum operating temperature of the new Type 30] 
Comite 20 | 30 capacitors is 65°C. 
(uA Max.) Performance characteristics, sizes and ratings of metal encase: 
ernie rt 15% ears hermetically sealed Littl-Lytics are all in Engineering Bullet: 
Con oe Xe . Yo ; 320, available on letterhead request to the Technical Literatu: 
Size L" Vo ¥/, Section, Sprague Electric Company, 233 Marshall Street, Nort 
aa te Adams, Massachusetts. 


* Trademark 


world’s largest capacitor manufacturer ; S D 4 v 


Export for the Americas: Sprague Electric International Ltd., North Adams, Massachusetts. CABLE: SPREXINT. 
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Squelching Commercials 


In past years there have been a number of circuits de- 
sed which would either manually or automatically dis- 
nnect the sound portion of a radio or television re- 
iver for the duration of a commercial announcement. 
une of these devices, however, enjoyed extensive com- 
ercial success possibly because no major manu- 
cturers ever evidenced great interest. 
In recent months, a major manufacturer has taken 
terest, and has now in his line, a television receiver 
ith a manually operated “commercial squelcher.”’ 
sroadcast officials are viewing this with some concern. 
if the device captures the public fancy, and if because of 
essing competitive situations, other manufacturers be- 
n to produce such units in quantity, there can be some 
erious repercussions in commercial broadcasting as we 
‘now it today. We hope that this does not occur, be- 
ause the commercial is, and has always been, the key- 
tone of broadcasting. Better we should make commer- 
cials that people don’t want to turn off and be more con- 
siderate in their application during program time! 


TACAN Declassified 


With the declassification of TACAN (tactical air navi- 
gation system), the Federal Telecommunication Labo- 
atories, a division of the International Telephone and 
Telegraph Corp. of Nutley, N. J., last month provided an 
xtremely interesting demonstration of the system’s fine 
listance and bearing measuring accuracy in a DC-3 test 
light involving some nine check points in the vicinity 
the ground beacon over Manhattan, Queens, West- 
hester and Northern New Jersey. The completely auto- 
atic military AN/ARN-21 (airborne portion) and the 
N URN-3 (ground portion) equipments, as well as 
e smaller manually operated civilian aircraft equip- 
ent, were checked against each other, and the result- 
¢ readings compared most favorably. An outline of 
ACAN operation and its features is included in this 
sue and starts on page 64. 
The VOR DME-TACAN controversy has been widely 
scussed and much has been written on the subject 
‘ACAN was developed essentially as a system for over- 
eas application and integrates both bearing and distance 
nformation into a single equipment. After the Korean 
War, it became apparent that the tactical navigational 
requirement for the military was no longer restricted to 
overseas operations but involved the United States 
nainland as well. It was also recognized that TACAN 
satisfies the requirement for a common civil air naviga- 
tion aid and it is this that ultimately has led to the de- 
lassification of its operating characteristics. 
From a review of the operating characteristics it be- 
omes apparent that in spite of extremely accurate bear- 
ng and distance information provided, the system itself 
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is quite complex. As one might expect, the accompanying 
military airborne equipment is also complex, embody- 
ing some 75 to 80 vacuum tubes and their circuits. Com- 
plex systems and equipment are ripe targets for reli- 
ability and simplification techniques. Inspection of the 
component arrangement in the AN/ARN-21 indicates 
that much might be done here with transistors and 
printed circuits. With such a powerful aircraft naviga- 
tional tool, and with both military and commercial air- 
craft constantly increasing in numbers, we can expect 
that this will be the case as more manufacturers special- 
izing in various production techniques become inter- 
ested. Today, only three organizations, Federal Tele- 
phone and Radio Corporation, Hoffman Electronics, Inc., 
and Stromberg Carlson make TACAN 


Copper & Brass 


In the last month’s editorial “Realistic Pricing,’ we 
pointed to the possibility of serious future material 
shortages. Copper and brass at this time are in such 
acute short supply and prices are spiralling. The Copper 
and Brass Warehouse Association, and the Wire and 
Cable Section of the National Electrical Manufacturer’s 
Association recently have petitioned President Eisen- 
hower to release some 100,000 tons of U. S. government 
stockpiled Chilean copper to save some 30,000 small 
manufacturing plants, employing some 850,000 workers, 
which soon may have to shut down. Disabling strikes 
and shutdowns earlier this year, the recent New Eng- 
land floods, and the current wildcat dock strikes which 
are forcing supply ships to turn back unloaded have 
created the crisis. 

In the face of the current situation one might expect 
that the government would readily respond to such an 
appeal and release the raw material from the national 
stockpile. This, however, may prove to be an extremely 
difficult feat to accomplish without complete congres- 
sional resolution and action. The president does have 
the power to release raw materials during periods of na- 
tional emergency and it is true that President Truman 
did so on one occasion during his tenure of office, but 
this action took place during the Korean War. In gen- 
eral, the national stockpile is figured on anticipated de- 
fense requirements, and to divert these materials from 
the stockpile for any other purpose, would involve both 
setting a precedent and, possibly serious weakening of 
the National Defense. 

During this emergency, there is a separate defense 
production stockpile from which manufacturers of gov- 
ernment equipment can draw to meet their production 
requirements, but for the electronic industries manu- 
facturing consumer products and who annually need 
approximately 144% of the total copper used in the 
U.S., the outlook may not be bright for some time. 


RADARSCOPE 


Revealing important developments and trends 


throughout the spectrum for radio, TV and 


electronic research, manufacturing and operation 


PRESSURE-SENSITIVE RESISTORS that will change 
value from 100 megohms to zero ohms with a change in 
pressure of 12 lbs. are now being introduced to the 
market. Made of newly discovered “Celab” resistance 
material, these new units have precision stability and 
zero elongation. The contacts never move or open, have 
no wearing parts and cannot burn out with the tempera- 
tures encountered by the usual wire wound unit. The 
resistance can be increased to 10,000 megohms, if nec- 
essary, so the resistor can act as a switch or circuit 
breaker, without mechanically opening any contacts 
Principal applications of the unit will be to weighing 
scales, inverters, strain and pressure gauges and voltage 


and speed controls. 


“SKIN PACKAGING,” in which a plastic film is used 
to both cover the product and secure it to the mounting 
cardboard is now being introduced to the market. The 
system works in this manner: Printed and coated card- 
board sheets are laid on the working table. The product 
is located on the cardboard and plastic film is drawn 
over the parts. A special machine then heats the film 


and vacuum draws the film over the product and seals 


AUTOMATIC WIRING 


The “‘M-4"’, shown here at Bell Labs with its designer, R. F. Mallina, is an 
automatic wiring machine developed to study apparatus and equ’pment 
designs best suited for automation. Machine, fed by instructions contained 
on punched tape, automatically wires complex electrical circuits using 
solderless connections made by wrapping six turns of solid-conductor wire 
cround a rectangular terminal. Wiring is done on piastic ponels on which 
various components are mounted, 
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it to the cardboard. The manufacturer of the machi 
reports that any article can be packaged in this manne 


THE TREASURY DEPT. has made public an outline 
a proposéd agreement with France concerning the app 
cation of French “turnover” taxes to license fees pa 
by French enterprises for use of American patent 
copyrights, trademarks, manufacturing processes 
formulas. Under the agreement American firms licens 
“inventions” to French enterprises would be exem 
from tax if they qualify as “inventors” with respect 
a given royalty. 


SMALL BUSINESS FIRMS are getting an increasi! 
share of the defense contract awards. At the mid-po 
of the fiscal year 1955 the smaller concerns had receiv: 
a total of $3.215 billion, or 21.8°; of the total of 
defense awards to business firms. Asst. Secretary of D 
fense Thomas P. Pike pointed out that this represent 
an increase of 4.2 percentage points over the average [o 
the preceding four and one-half years, or, in dolla 
value, the equivalent of $620 million worth of busines 
per year, 


INDUSTRIAL TELEVISION 


Largest compatible color TV system so far develop: 

for other than entertainment purposes will be install« 

at the Walter Reed Army Medical Center, in Washin 

ton, D. C. The installation, which will be made by RCA 
will provide three complete color TV systems for u 

in the Armed Forces Inst. of Pathology, the Walter Re: 

Army Hospital, and the Army Medical Service Graduat 
School. The three systems can be operated independ 
ently or joined for operation as a combined networ! 
Each system will be equipped for both closed-circuit T 
operation and for direct transmission to commercial T" 
network lines. As the announcement of this installati 

was being made, RCA was demonstrating before the h 
ternational College of Surgeons a new color TV came 

designed specifically for medical use. 


ELECTROLUMINESCENCE 


Mural TV, in the form of a thin screen decorating a wa 
and controlled remotely from a small box beside t! 
viewer, was described by RCA’s Dr. E. W. Engstrom 

the Western Electronics Show and Conference. Th 
screen, said Dr. Engstrom, will consist of an electr 
luminescent material which emits visible light under th 
influence of an electric current. Such a material h: 
already been created in the research laboratories. The: 


remains additional research in miniaturizing othe 
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“ULTRA HIGH FREQUENCY” (UHF) 
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nents in the TV receiving circuits, after which mural Long Lines Dept. pointed out that the Dallas-Jack 
vill become a reality. radio relay system, which will be completed this Fall, 
will have five channels, two in each direction for tele- 
AIRCRAFT RADIO phone service, and one westbound TV channel which 
will be used to reroute from Atlanta one of the three 
fhe radio interference which is suffered by aircraft 


ing through precipitation, ice or snow is the subject 

intensive study at the Stanford Research Institute 
he cause of the interference has been traced to the 
fects of individual precipitation particles. As they hit 
e plane’s surface they leave a charge at their point of 
pact and bounce off with an opposite electrical charge. 
1e many particles set up individual small, but steep- 
onted, pulses of current at the antenna terminals. The 
um of all these pulses arriving at a random rate pro- 
luces a serious noise problem. SRI scientists are study- 
ng phenomena with the aid of a 150-gallon vacuum tank 
tted with a quick-opening inlet valve at one end. A 
imple probe—representing the aircraft's surface—is 
placed within the tank at an angle to the inlet valve 
and the evacuated tank is placed in SRI’s cold chamber. 
With the temperature at -35°, the chamber is seeded 
with dry ice and the inlet valve opened for a few seconds 
to allow ice fog particles to speed into the tank, striking 
the sample probe. With this equipment and sensitive 
instrumentation the research team has isolated and ob- 
served the effects of single particles. 


SUBSCRIPTION TV 


Pay TV found strong opposition in two separate com- 
ents filed recently with the FCC. The NARTB, oppos- 
g the authorization of Penn-Allen Broadcasting Co., 
llentown, Pa. to conduct a “pilot” subscription TV 
rvice, raised the question of whether the FCC had 
irisdiction in this case. Commented the NARTB, “no 
ymmercial authorization should be given at this time 
it will prejudge one of the basic issues in the pending 
ile-making proceeding. This issue is whether or not 
ibscription television constitutes a broadcast service.” 

in a separate comment, C.B.S. Inc. urged the FCC to 
lismiss the pending pay TV petitions on the grounds 
that their licensing “is inherently adverse to the public 
interest.” CBS called the claims of pay TV proponents 
that they would present new and better kinds of pro- 
grams “vague” and “general,’ and recommended that 
they be disregarded. 


MICROWAVE 
\T&T Long Lines Dept. has asked the FCC for authority 


© construct microwave relay facilities to provide an 
astbound television channel between Dallas, Tex. and 
Jackson, Miss. Explaining the need for this link the 
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major networks now serving Dallas from Kansas City 
The 


additional telephone channels between Kansas City and 


‘erouting is necessary, said Long Lines, to provide 


Dallas. AT&T added that there are now two westbound 
TV channels from Atlanta to Jackson, with an eastbound 
channel to become available in November. The Dallas- 
Jackson link is required, says AT&T, so programs can 
be routed eastbound from Dallas and points east of 
Jackson by connection with the proposed eastbound 
channel to Atlanta. The Long Lines Dept. estimated the 
cost of the new link at about $230,000 


Coming Soon 


1955—Annual Printed Circuit Issue 
Readers contributions on this topic are welcome 


December 


NEW AIR NAVIGATION SYSTEM 


\ 


E. DeFaymoreau, assoc. lab director of IT&T's Federal Telecommunication 
Laboratories, Nutley, N. J. demonstrates compactness of new TACAN bear- 
ing and distance indicator to Capt. Aubrey Swezey. New system develcped 
for the military, and now being released for general use, provides pilot 
with precise indication of his position at all times, regardless of weather 
conditions. System utilizes fixed ground station as reference points. Air- 
borne indicating equipment occupies space of an ordinary shoebox. More 
detailed information on the system will be found on p. 64 of this issue. 
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| pe AN is a radio air navigation 
system of the polar coordinate 
type, illustrated in Fig. 1. That is, 
there is a bearing facility which pro- 
vides the aircraft with a meter in- 
dication of its direction, in degrees of 
bearing, with respect to the geo- 
graphical location of the ground 
beacon tuned in by the pilot. Then 
there is a distance facility which 
provides the aircraft with a meter 
indication, in miles, of its distance 
from the selected ground beacon 
Knowing his bearing and distance 
from aé_ specific geographic point, 
the pilot can fix his position on a 
chart; navigation and traffic control 
are thereby facilitated. 

The system has been developed 
and built for the U. S. Navy and 
Air Force by the Federal Telecom- 
munication Laboratories, a division 
of the International Telephone and 
Telegraph Corporation. 

The bearing facility in the system 
is of a general type known as “omni- 
directional radio range” (ODR), in 


Fig. 1: Polar coordinate navigation 
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This system, originally developed as a military tactical air navigatic 


bearing and distance indicating system for civil aircraft. Only recent 


By ROBERT |. COLIN 


TACAN ground equipment. 
Crystal-controlled receiver and 
transmitter with associated 
video circuits 


distinction to other directional sys- 
tems such as four-course ranges, 
radio compasses, direction finders, 
etc. The specific bearing function in 
TACAN will be referred to as the 
TACAN omnirange or bearing facil- 
ity. 

DME is an abbreviation for dis- 
tance measuring equipment. Prop- 
erly speaking, it refers in general to 
any radio aid which furnishes meter 
indications of distance. The specific 
distance function in TACAN will be 
referred to as the TACAN DME 
facility. 

The expression TACAN is a code 
word for “tactical air navigation sys- 
tem.” The military nomenclature for 
the equipment is AN /ARN-21 (air- 
borne portion) and AN/URN-3 


(ground portion). 


System Features 

An omnirange facility requires: 
on the ground, a transmitter in asso- 
ciation with a _ special directional 
antenna; on the aircraft, a multi- 
channel receiver. A DME facility re- 
quires: on the ground, a receiver- 
transmitter combination (trans- 


Fig. 2: Elements of TACAN system 
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TACAN—Operation 


ponder) with a non-directional an 
tenna: on the aircraft, a multichan 
nel transmitter-receiver combinatior 
(interrogator). 

The elements of TACAN are in 
dicated in Fig 2. The entire systen 
operates in the UHF (1000 mc) 
band. One multichannel airborne re 
ceiver-transmitter, operating with 
pulses, provides both distance and 
omnirange functions. That is, the 
same radio signals, on any given r- 
channel, convey both distance and 
bearing information. Actually, both 
a “coarse” and a “fine” bearing sys- 
tem are included in the omnirang: 
function. Only one airborne antenna 
and channel selector are required 

TACAN has 126 two-way operat 
ing channels available for assign 
ment; these are all established 01 
the basis of “clear” radio fre 
quencies. The frequencies are space: 
1 me apart. For air-to-ground trans- 
missions, there are 126 frequencie: 
within the band 1025 mc to 1150 m¢ 
For ground-to-air transmissions 
(serving both bearing and distanc: 
functions) there are 63 frequencie 
in the band 960 mc to 1925 me plu 


Fig. 3: Principles of DME operation 
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» for overseas application, is equally versatile as a continuous 


-sified, here is the first technical summary describing its operation 


and Features 


frequencies in the band 1150 to 
1215 me. 
Pulse coding is used in TACAN, 
t only for the purpose of multi- 
xing together distance and bear- 
x functions on each clear fre- 
iency channel. It is possible to 
nultiplex additional navigational 
unctions on these channels, such as 
localizer, glide path, marker, ATC 
transponder (“radar safety bea- 
on’), ete. Some of these have al- 
eady been demonstrated experi- 
mentally over airborne TACAN 
equipment. When the additional 
functions are so multiplexed, no ad- 
ditional r-f equipment is required, 
only relatively small video adapters 
and indicating meters. TACAN’s 
saving in weight and size of airborne 
equipment and in r-f spectrum re- 
quirements would be even more 
pronounced if one were to take into 
onsideration all navigational func- 
ons which might be multiplexed on 
‘s channels. These now operate in- 
vidually, as follows: VHF omni- 
nge, 112-118 mc; DME, 963-986 mc 
d 1188-1210 me; localizer, 108-112 
glide path, 328-335 mc; and 
irker, 75 me. 
In TACAN operation there is no 
ssibility that, because of the pilot’s 
ror in matching channels on two 
ferent equipments, or because of 
alfunctioning of a ganged tuning 
iechanism, bearing might be indi- 
ated from one ground station and 
istance from another, with conse- 
uent confusion in navigation. It is 
mpossible because the two services 
re provided by the one radio set, 
nm one operating channel. This sit- 
iation is quite analogous to modern 


ROBERT I. COLIN, Asst. to Technical Direc- 
tor, Federal Telecommunication Laborato- 
ries Inc. Div. of International Telephone 
« Telegraph Corp. Nutley, N. J. 
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television service, where one r-f 
channel conveys the signals for both 
the video and the audio 


Distance Indication Facility (DME) 
General DME Operating Principles 

DME is an outgrowth of radar 
ranging techniques, whereby dis- 
tance is determined by measuring 
the round-trip time of travel of radio 
pulses between the two points in 
question. In DME however, instead 
of cathode ray tubes, simple meters 
are used to display the distance 
readings. Also, instead of depending 
on natural reflections or echoes for 
the return trip of the pulses, a spe- 
cial radio transponder is used to 
produce artificial echoes. These are 
stronger, and their radio channel 
positively identifies the source of the 
echo and hence the geographic lo- 
cation of the echoing point. 

Referring to Fig. 3, the airborne 
transmitter cyclically initiates a 
process of sending out very narrow, 
very widely spaced “interrogation” 
pulses. These are picked up by the 
ground beacon receiver, whose out- 
put triggers the associated transmit- 
ter into sending out “reply” pulses 
on a different channel, These re- 
plies are finally picked up by the 
airborne receiver. Timing circuits 
automatically measure the round- 
trip travel time, or interval between 
interrogation and reply pulses, and 
convert this into electrical signals 
to operate the distance meter. 

For system operation, a given 
ground beacon may be interrogated 
simultaneously by a number of air- 
craft which are in the vicinity and 
which have tuned to its channel. The 
ground beacon will then reply to 
all interrogations; and each airplane 
will receive the sum total of replies 
to all airplanes. To permit inter- 
ference-free operation under such 
normal conditions, it is arranged 


Fig. 4: TACAN ground beacon antenna design. 
Antenna is seen above installed atop the 300- 
ft. microwave tower of the Federal Telecommu- 
nication Labs., Nutley, N. J. 
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that each airplane’s interrogation 
pulses occur at a rate that, within 
limits, is randomly “wobbled.” A 
strobe circuit initially “searches” 
among all reply pulses received on 
the airplane, examines them all in 
turn, and within a short time finds 
the one series of reply pulses which 
has the identical repetition rate as 
the airplane’s own initiated inter- 
rogation pulses. The search process 
occurs only when a ground beacon 
is first tuned in. Thereafter, the 
strobe circuit “locks” on to the 
proper series of reply pulses and 
tracks them as their time delay 
slowly changes in consequence of 
the airplane’s changing distance. 
By this technique, common to all 
types of DME, up to 100 or more 
aircraft may simultaneously, and 
without serious mutual interference, 
obtain distance service from one 
ground beacon. Pulse _ repetition 
rates are of the order of 30 per 
second (temporarily higher during 
the search process), and the pulses 
are very narrow, of the order of a 
few microseconds. Hence the “duty 
cycle,” or percentage of any total 
time interval during which r-f ener- 
gy is being transmitted, is very low 
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TACA N —(continued) 


It is evident that in DME operation, 
the r-f channels are mostly empty, 
very large spaces existing between 
successive pulses. These spaces are 
used to transmit Morse code station 
identification by means of pulse 
groups; and in TACAN, also to 
transmit information for other nav- 
igational functions. 

In actual designs of DME, the 
pulse signals are generally twin 
pulses, with a pre-arranged spacing 
of the order of 10 to 80 usec. The 
receivers, ground and airborne, are 
followed by discriminators or twin 
pulse decoders, which are set so as 
to pass only pulse pairs of the pre- 
scribed spacing. Isolated single 
pulses, or groups with some other 
spacing, will not get by the decoder. 
The purpose of this arrangement is 
to make the system less susceptible 
to errors or interference caused by 
false signals. These might be pro- 
duced by atmospheric noise or by 
other extraneous sources of r-f 
energy on the DME channels, but 
they will only rarely and acciden- 
tally have the right spacing to get 
by the twin pulse decoders. The for- 
mation and decoding of twin pulses 
of a set spacing are accomplished 
generally by use of delay circuits 
or lines, coincidence circuits, and 
similar techniques. 

In TACAN DME, the twin pulse 
idea is used only for the purpose 
explained above. The spacing is 12 
usec on all air-ground channels and 
on all ground-air channels. Hence 
the ground and air equipments re- 
quire a twin pulse encoder and a 
twin pulse decoder of fixed setting 


TACAN DME Channel Assignments 


Problems in assignment of chan- 
nels are minimized in the TACAN 
DME system. Since clear frequency 
channels are used, a ground beacon 
cannot be blocked, over-loaded, 


Fig. 5: TACAN coarse omni-range principles 
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affected in any way by interrogation 
pulses which are not meant for it. 
Its receiver will only pick up r-f 
energy that is destined for it to re- 
ceive and act upon, since all other 
signals occur on a different radio 
frequency. 

Also, all frequencies—ground and 
airborne—are _ stabilized through 
crystal control, as is usual for stand- 
ard military and commercial equip- 
ment. Hence adjacent channel inter- 
ference is not to be feared. 

In assigning frequencies to clear 
channel, crystal-controlled naviga- 
tional stations, the normal rule fol- 
lowed is the one applicable to most 
radio systems—broadcast, television, 
mobile, point-to-point, etc. That is, 
the identical frequency should not 
be assigned to two ground stations 
that are within likely interference 
range of each other, For TACAN 
DME, this distance would be of the 
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Fig. 6: Radiation pattern and detected signal 


order of 400 miles dependent some- 
what on aircraft altitude owing to 
line-of-sight considerations. Beyond 
that restriction any frequency, ad- 
jacent or far-removed, may be con- 
ventionally assigned to any TACAN 
station, close by or distant. 
Actually, however, two TACAN 
beacons, which are located so close 
to each other that an aircraft re- 
ceives r-f energy from both of them 
simultaneously, may in_ practice 
operate safely on the identical r-f 
channel. Experimental tests under 
such circumstances have shown that, 
except in a very small region ap- 
proximately midway between the 
stations, the TACAN aircraft equip- 
ment gives undisturbed and correct 
bearing and distance indications, 
corresponding to the nearer station. 
The crystal control of frequency 
also makes possible more efficient 
use of r-f spectrum, by permitting 
close spacing of adjacent frequen- 
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The other great advantage of cl 
frequency channeling is that pul 
coding may be used for the mult 
plexing of other navigational fun 


tions on the DME channels, wit 


consequent economy of r-f spectru: 


and airborne equipment. This w 


be explained in connection with t! 
TACAN omnirange function; but 


relevant to that function, there 
another’ special characteristic 


TACAN DME operation that shou! 


be explained. That is “constant dut 


cycle operation.” 
TACAN Constant Duty Cycle Operation 


In general, the transmitter of 
DME ground beacon should re} 
only to such interrogations as 
received from aircraft which 
tuned to its channel. For each su 


aircraft, it would sent out approx 
mately 30 pulses/sec. The total out 


put of the beacon transmitter mig 
then vary from zero to aroul! 
3000/sec, depending on the existi! 
traffic. As the transmitter pow 
output thus varies from zero to ! 
load, the drain on the power sou: 
would also vary; and power sup} 
voltages, even if regulated, wo 
fluctuate somewhat. This fluctuat 
would have some deteriorating 
fluence on the stability of the tra: 
mitted radio frequency. 

To minimize this effect, TAC/ 
DME beacons operate on the « 
stant duty cycle principle, wher: 
the transmitter always puts out ¢ 
proximately 3000 pulses/sec. If, 
cause of light traffic, this numbe1 
not being triggered off by recept 
of interrogation signals, then + 
deficit is made up, as required, 
automatic triggering from a lo 

(Continued on page 137) 
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Automatic equalization of the firing and holding 


voltage points is achieved by testing 10 tubes together. 
Pulses are applied until tubes fire simultaneously 


Improving Gas Diode 


Voltage Characteristics 


N INEXPENSIVE method for 
fA equalizing and stabilizing the 
voltage characteristics of cold-cath- 
ode gas diodes—such as neon indi- 

ator lamps—has been developed by 
D. C. Friedman and W. D. Urban of 
the National Bureau of Standards 
lata processing systems laboartory. 
The tube characteristics are im- 
proved by a process of aging in 
vhich pulsed voltages are applied 
simultaneously to a large number of 
tubes. See Fig. 1. The method prom- 
ses to provide an inexpensive, easily 
available component for many prac- 
tical application in computer cir- 

try. 

The aim of this investigation has 
been to devise a method to obtain 
high-quality gas diodes by inexpen- 

ve processing of low-cost indicator 

imps. Therefore, the bulk of the 
ork was done with NE-2 and NE- 

1 lamps taken from general stock. 

The circuit for the equalizing pro- 

ss consists of a large number of 

bes in parallel connected to a pulse 
power source through a common re- 
stor. See Fig. 1. Pulses are con- 
nually applied until the firing po- 
tentials and holding potentials of all 

ie tubes rise to common terminal 
values. Further processing produces 
no additional change. In the stability 
heck, all the tubes are subjected to 
identical conditions. Providing a sep- 
arate resistor for each tube minim- 
izes mutual interaction, while the 
power supply and _ environmental 
changes are common to all tubes. 
_ The first characteristic potential to 
de considered is the firing voltage— 
the minimum voltage necessary to 
start conduction in a tube which has 
been off a long time compared to its 
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deionization time. The second is the 
holding or maintaining voltage—the 
voltage drop across the tube when it 
is carrying its rated current. 

Since equalizing the tubes consists 
mainly of operating the tubes be- 
yond their normal operating range, 
some means of obtaining pulsed op- 
eration was required. Two methods 
were used here. For very large over- 
loads, a relay pulser was employed. 
The length of the pulse was deter- 
mined by the break time of a set of 
relay contacts. When desired, this 
time could be lengthened by use of 
an RC circuit, but usually it was 
held to a minimum. The “off” time 
was set by a timing relay also oper- 
ated with a variable RC circuit. Two 
relays were used to obtain “fail- 
safe” operation insofar as the tubes 
were concerned. For tests at higher 
duty cycles, full or half-wave 60- 
cycle voltage was used. To keep the 
overall duty cycle low, a_ clock- 
driven switch was used to obtain 25 
or 75° duty cycles over aproxi- 
mately 100-second periods. In all 
tests, bulb temperature was checked 


Fig. 1: Tubes are connected in parallel and 
fed from pulse source through common resistor 
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Diode firing rack in operation at NBS Labs 


to make sure it did not rise signifi- 
cantly above ambient temperature 

After some preliminary tests, a 
set-up was devised for equalizing 
the characteristics of 10 tubes at a 
time. This was based on the assump- 
tion that at some time during the 
life of the tubes, when used as in- 
dicators, the characteristic voltages 
must rise, since end of life is indi- 
cated by the voltages rising to the 
point where the tubes will not oper- 
ate in the circuit. It was also as- 
sumed that stability could not be 
attained until the tube characteris- 
tics had started on this rise. The 10 
tubes were connected in parallel and 
fed from the pulse source through a 


common resistor 


Potentials Equalize 


At first only one or two tubes 
would fire because they had much 
lower firing voltages than the others 
However, since these drew a heavy 
current, they soon aged to the point 
where other tubes took ip a portion 
of the burden. If the characteristic 
voltage of any tube should drop 
when processing started, that tube 
would carry an excess load and 
quickly raise its firing voltage back 
to the level of the others. In this way 
all 10 tubes were soon made to fire 
simultaneously. Since the current 
divided acording to the conductances 
at the holding potential, the charac- 
teristic holding potentials tended to 
become equal because of unequal 
aging. Thus, equalization of both 
characteristic potentials was ob- 
tained automatically. 

Many tubes can be equalized at 
the same time in this manner, as 
(Continued on Page 123) 


Fig. 1: Experimental model of contact timing instrument. Break time counter is at left and total time counter at right. 


Time Measurement 
Of Sequential Contacts 


Make, break and total time for single pulses or combinations 
of up to ten consecutive pulses can be quickly measured and 
recorded. Time is measured in increments of 0.0001 sec. using 


10 ke frequency source gated tc electronic counters 


@ An instru- 
ment has been 
developed which 
provides an ac- 
curate method of 
rapidly deter- 
mining the tim- 
ing characteris- 
tics of pulsing or 
sequence _ step- 
ping contacts. It 
records make, 
break, and total 
time for any single pulse or any 
combination of from two to 10 con- 
secutive pulses. An accurate 10 Kc 
frequency source is gated to elec- 
tronic counters which record the 
measured time in increments of 
0.0001 sec. The timing frequency is 
gated electronically to keep switch- 
ing error at a minimum, while re- 
lays are utilized to set up the proper 
sequence of operation. The use of 
circuit selection relays lends versa- 
tility to time measurements; how- 
ever. the measured periods must be 
of sufficient duration to allow the 
control relays to operate. When 
there are two or more distinct types 
of intervals in a sequence to be 
measured, such as the make and 
break times of pulsing contacts, the 
break time measuring circuit may 


K. L. Morton 
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be enabled during the make time, 
and conversely, to provide adequate 
switching time. 


Circuit Description 


Fig. 2 shows a block diagram of a 
test set primarily designed for 
measuring the timing characteristics 
of telephone dials. The set will yield 
data for determining percent break 
or percent dwell, speed, and aux- 
iliary contact delay time. 

Fig. 3 shows a basic circuit of the 
gate tube and amplifier. An accurate 
10 Kc timing source is applied to the 
grid of V2. The amplified signal is 
then coupled to the cathode circuit 
of the gating tube V1. This tube ap- 
plies the timing frequency, free of 
switching transients, to the make 
time electronic counter when the 
contacts under test are closed and 
to the break time counter when the 
contacts are open. Extraneous pulses 
below a predetermined level, caused 
by contact bounce, are blocked from 
the grid of V1A by the discrimina- 
tor circuit of Fig. 4. 

Fig. 5 is a simplified circuit of the 
start control relays. When the rotat- 
ing contact of the selector RLSI1A 
steps to the second position, -+48 
volts de is applied through the start 


By K. L. MORTON 


switch S6A to the bottom of the coil 
of RL4. The other terminal of the 
coil is connected to —48 volts de 
through a_ potentiometer, which 
supplies a bias current. By applying 
the proper bias current prior to th: 
application of the operate current 
the relay armature will close in les 
than its normal operating tim 
When RL3 is de-energized on th 
second closing of the input contact 
the operating time of RL4 is furthe 
reduced by the application of a 
over voltage pulse through a set « 
normally closed contacts on RL 
The bias current then holds up tl! 
relay. This same principle is als 
applied to RL5, RL6, RL7, and RL* 
Relay RL5 is held inoperative by 
set of normally open contacts « 
RL4, thus insuring the proper s 
quence of operation. This same i! 
terlock method is used on RL6, RI 
and RL8 in the stop circuit of Fig. 
Another set of normally open co: 
tacts on relays RL4 to RL8 inclusi\ 
are connected in series with a s¢ 
quence check lamp to indicate 
completed measuring cycle. A lam 


K. L. MORTON, Test Set Design Enginee 
Western Electric Co., Inc., Indianapoli 
Ind. 
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ig. 2: Sequence contact measuring test set 


ig. 3: Ckt of the gate tube and amplifier 


ig. 4: The input-amplitude discriminator 


ig. 5: Simplified ckt of start control relays 


DISCRIMINATOR 
AMPLITUDE 


will also be on in the start column 
ind one in the stop column for dis- 
laying which pulses of a sequence 
vere measured. 

In the basic circuits of Figs. 7 and 
’, the control of break and make 
ming outputs is shown. The break 
ime output is enabled after the op- 
eration of RL4 and preceding the 
yperation of RL6, while the make 
time output is enabled in the inter- 
val between the operation of RL5 
ind of RL7. To preclude the relay 
perating times from the actual tim- 
ing process, the break time output 
is enabled by the operation of RL4 
during the make time preceding the 
first break time to be measured. 
Vacuum tube V1 then gates the tim- 
ing frequency to the break time 
counter. In a similar manner RL5 
operates on the break preceding the 
first make time to be measured. Re- 
‘ay RL8 locks up the input circuit to 
terminate the test. 


, — 


The total time of a preset number 
of pulses is displayed on an elec- 
tronic time interval counter. Deri- 
vation of the start-stop pulses is 
shown in the simplified circuit of 
Fig. 9. When the contacts under test 
open to start the third pulse, as set 
on the start switch S6A, a positive 
pulse starts the time interval coun- 
ter. The start circuit is then opened 
by RLS. After the operation of RL6, 
a positive stop pulse is obtained on 


the sixth break. The time interval 
counter then yields the total time 
of pulses three to five inclusive. 
Auxiliary contact delay time may 
be measured by placing the start 
and stop switches in the “C” 
tion and S5 in the “on” position. The 
delay time from the tenth make of 
the pulsing contacts to the opening 
of the auxiliary contacts is displayed 


posi- 


(Continued on page 136) 
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Fig. 6: Simplified ckt of stop control relays 
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Fig. 7: Control ckt of the break time output 
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| N many applications it is desir- 
able for a microphone to have a 
polar response which heavily favors 
acceptance of sound from the front 
while rejecting sound from the rear. 
In the studio, such a microphone is 
in demand to accomplish the re- 
duction of ambient noise caused by 
dollies, light movements, 
microphone movements and rever- 
beration; and to control audience 
participation. In P.A. work, the 
need is equally great for control of 
feedback and _ reverberation. The 
ideal cardioid microphone has the 
polar pattern to fulfill these re- 
quirements as shown in the polar 


response, Fig. 2. 


camera 


The earliest attempts at the de- 
sign of a cardioid microphone used 
two microphones in one housing 
One microphone had a polar re- 
that provided equal ac- 
ceptance of sound in all directions, 
known as non-directional response 


sponse 


The second transducer was designed 
to accept sound equally well from 
the front and back while providing 
complete rejection on the sides, thus 
giving a_ bi-directional 
When both 


connected in 


response 
pattern. 
were 


microphones 
series and 
properly phased, a cardioid pola 
pattern resulted. Successful micro- 
phones were constructed using this 


N. FRIEDMAN and C. MacPHERSON, Elec- 
trovoice Inc., Buchanan, Mich. 
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Fig. 1: Construction of Variable D Microphone. 1. wind screen 2. grill retainer 3. air space 4. mag 
netic assembly 5. diaphragm and voice coil assembly 6. mid-frequency entrance 7. heavy felt dis 
8. felt discs 9. low frequency entrance 10. cavity, housing transformer and leads 11. step-up trans 
former 12. high-frequency entrance 


A New Cardioid | / 


Variable D principle employs three distinct rear entrances, with 


acoustical filters; achieves flat response and good cancellation 


while eliminating proximity effect and susceptibility to shock. 


principle, but there were numerous 
disadvantages. For example, the use 
of dual transducers made the micro- 
phones both cumbersome and un- 
economical to build, since the units 
had to be matched carefully for 
both level and phase. 

The customary approach to the 
design of a cardioid microphone 
utilizes a single generating element 
with one back entrance. In the fol- 
lowing discussion this type of micro- 
phone will be referred to as the 
single D type. Although the dis- 
advantage of two microphones has 
been eliminated, several other prob- 
lems have resulted. The single D 
type cardioid microphone will be 
described making note of the com- 
involved. A subsequent 
description of the Variable D micro- 
phones will show how these com- 


promises 


promises are eliminated and the 


Fig. 2: Polar response of cardioid mike 


ideal cardioid microphone producs 
Let it be assumed that the dis 
tance between the microphone an 
a single frequency sound source 
Figs. 3 and 4 is very much great 
than the distance between the fror 
of the microphone diaphragm an 
the rear entrance. The sine wav 
then, are a plot of the sound fi 
or pressure at various times t. F 
3 and 4 are, therefore, analogous 
a photograph of the behavior 
both microphone and sound field 
several instances of time. The low 
set of sine waves indicates a sour 
source frequency of some great 
value than that of the upper set. 
Before proceeding further, o 
additional point must be clarifi 
so that the operation of the sin; 
D microphone may be complet 
understood. A resistance and « 
pacitance connected to an AC ge! 
erator, which shifts the phase rel: 
tive to that of the incoming sign: 
is shown in Fig 4. For constat 
values of resistance and capacitan 
the phase shift will increase wit 
frequency toward the theoreti 
maximum phase shift of 90 
shown in Figure 4, an acousti 
resistance connected to a cavity W 
perform similarly to the RC elect! 
cal network, and the phase relati' 
to that of the incoming pressure \ 
be shifted in accordance with t! 
values of the acoustical resistan 
and volume. In view of this elect 
cal-acoustical analogy, a final < 
sumption (illustrated in Fig. 3 a1 
1 can be made: it is possible to s 
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choose the values of resistance and 
‘apacitance that the phase shift 
through this acoustical network 
quals the phase shift from time 

to time f.. 

The sound pressure at the front 
§ the diaphragm is represented by 
sound wave A in the upper set of 
sine waves in Fig. 3 and the sound 
yressure behind the diaphragm is 
epresented by wave B due to both 
y the space (t.) and acoustical (t,) 
| hase shift. The resultant pressure 

s the difference pressure between 
\ and B and is shown by the dotted 
} 


ine. 

If the microphone is now re- 
ersed as in Fig. 4 so that the rear 
ices the sound source, then the 


| | Microphone 


By N. FRIEDMAN 
and MACPHERSON 


f ound pressure at the rear entrance 
represented by wave A while at 

the front of the diaphragm it is 
epresented by wave B. Since the 
shift through the acoustical network 

s equivalent to the space shift, wave 

B also represents the pressure at 

the rear of the diaphragm. With 
: equal pressures on both the front 


and back the resultant pressure is 
ZETO. 

On the basis of these facts, several 
conclusions can now be reached. If 
the front entrance faces the sound 
source, there is a_ resultant net 
pressure on the diaphragm. On the 
ther hand, if the microphone is re- 
ersed, allowing the rear entrance 
to face the source, complete cancel- 
ition occurs. To make this feasible, 
: he acoustical and space phase shifts 
nust be equivalent, and since the 
oustical shift is limited to 90°, the 
listance from front to back of the 
nicrophone must be less than one 
iarter of the wavelength. 


Resultant Pressure 

If the frequency is now in- 
reased as illustrated by the lower 
set of sound pressure waves in 
Fig. 3, and the above procedure re- 
peated, it can be seen that waves 
E and F combine to give a resultant 
pressure indicated by the dotted 
line. The amplitude ab is obviously 
sreater than cd, the amplitude of 
the resultant pressure at the lower 
trequency, indicating that the re- 
sultant pressure on the diaphragm 
nereases with frequency. If a great 
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Fig. 3: (above) Behavior of both microphone and sound field at various moments of time, t 
Fig. 4: (below) Magnitude of sound pressure fields at various instantaneous times, t. Mike reversed 


many frequencies were to be plot- 
ted, the curve of Fig. 6 would result, 
showing the increase of pressure 
with frequency. 

It can also be seen in Fig. 4 that 
F is now the pressure wave on both 
the front and rear of the diaphragm. 
Since cancellation occurs for higher 
frequencies as well, cancellation 
from the rear is independent of 
frequency. 

To make the arguments to follow 
more understandable, the analogy 
between an electrical circuit and a 
mechanical system must be clarified. 
This analogy is illustrated in Fig. 7. 
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It is well known that when a gen- 
erator drives a complete electrical 
circuit, a current flows and the 
circuit exhibits a given electrical 
impedance to current flow. In the 
mechanical system illustrated, if a 
pressure is applied, a velocity is 
given to the system and a mechani- 
cal impedance to the velocity is ex- 
hibited. From Ohm’s law in electri- 
cal circuit theory the 
current 
electromotive force 

impedance (1) 

Similarly, it is true in a mechanical 
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Cardioid Microphone (continued) 


system free to move (i.e., a complete 
circuit) that 
velocity = 
pressure area = PA (2) 
mechanical impedance z 
The basic principle of operation 
of any dynamic microphone lies in 
the fact that whenever a coil of 
wire (such as the voice coil of a 
microphone) moves in a magnetic 
field, an electromotive force is in- 
duced in the wire. This is known as 
Faraday’s law and is_ expressed 
mathematically as e=BLv x 10° 
where e open circuit voltage (v) 


B magnetic flux density (gauss) 
L length of conductor (cm) 
v = velocity (cm sec.) (3) 


Expressing the concept more simply, 
it may be said that for a given mag- 
netic structure and coil (BL) the 
voltage output is directly propor- 
tional to the velocity of the coil. 

If Eq. 2 is substituted into Eq. 3 
then e [ABL x 10°] P/Z (4) 

Since the pressure has been shown 


ENERATOR 


aor 
Ni 


—|R 
PRESSURE 


Fig. 5: Electrical-acoustical analogy of phase- 
shifting systems 


Fig. 6: Pressure on diaphragm vs. frequency 


_— 


FREQUENCY 
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to be proportional to the frequency, 
then the mechanical impedance 
must be proportional to frequency 
if the ratio P, and hence the out- 
put voltage of the microphone, is 
to be independent of frequency. To 
make the mechanical impedance 
proportional to frequency, the 
microphone development engineer 
designs the mechanical system so 
that its resonant frequency is ap- 
proximately equal to the lowest 
frequency desired. If the system is 
then undamped, the mechanical im- 
pedance will be proportional to 
frequency. 

The single D microphone, then, 
can be made to produce a flat re- 
sponse curve with good cancella- 
tion. However, in gaining these two 
advantages __ several 
have been made. 

The first compromise stems from 
the fact that at low frequencies the 
mechanical impedance of the micro- 


compromises 


Fig. 9: Phenomenon of proximity effect a. dis 
tant source, 60° phase angle b. close source 
CURRENT 60° angle c. distant source, small phase angle 
d. close source, small angle 
| | 
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phone is low, and as a result ver 
little acoustical or mechanical pres 
sure is necessary to produce an out 
put. This causes the microphone t 
be highly susceptible to mechanic: 
shock. Movement of the microphor 
stand and performer’s hands rut 
bing on the microphone are only 

few of the sources of highly ob 
jectionable noises. 

The second compromise is tl 
phenomenon of proximity effec 
Proximity effect may be defined < 
the increase in bass response due t 
the location of the sound sour 
near the microphone. When tl 
source is brought near the micr 
phone, the bass response is it 
creased. As illustrated in Fig. 8, t! 
sound pressure varies inversely wit 
the distance from the source. For 
given change in distance, the co 
responding sound pressure chan 
will be very much greater for 
close source as compared to a di 
tant source. Therefore, when t} 
sound source is close, the magnituc 
of the sound at the rear entrance 

(Continued on page 129) 
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Automatic analog-to-digital converter converts 
voltage samples into a number proportional to logarithm 


of the voltage. Handles 10,000 samples/sec. + 


Fig. 1: RC circuit converts voltage to time 


A Logarithmic Voltage Quantizer 


N analog to digital converter has 
‘XX been developed which converts 
voltage into a number which is pro- 
portional to the logarithm of the 
oltage. The device is completely 


E. M. Glaser 


H. Blasbalg 


automatic. It can handle input data 
at the rate of 10,000 voltage samples 
per second and the accuracy of con- 
version or quantization is adjustable 
to either 5% or 10%. Samples of 
ength greater than .5 usec can be 
juantized. 

The quantizer accepts a voltage 
sample and converts it to an equiva- 
ent pulse whose duration is propor- 
tional to the logarithm of the voltage 
‘f the sample. The pulse duration is 


Fig. 2: Quantizer generates a pulse at the start 
of the exponential 


quantized linearly by counting the 
number of pulses produced by a 
fixed frequency pulse generator dur- 
ing the interval. This number is then 
proportional to the logarithm of the 
input sample. 

The conversion from voltage to 
time is performed in a simple RC 
circuit. The mathematical analysis of 
the conversion and quantization is 
given below. From the analysis use- 
ful design equations are obtained. 


Analysis 


An RC network shown in Fig. 1 is 
charged to voltage E by closing of 
switch S. After the switch is opened 
at t = 0, the voltage e(t) decays ex- 
ponentially: 


e(t) = E e—t/kC 1) 


Let T = time for e(t) to decay to a 
fixed voltage, E, 


Then, 
I E e- r/R (2) 
or, 
EF z E- €! RC (3) 
and, 
T 
log E = log Er + = (4) 
RC 


T is now subdivided into equal incre- 
ments AT and the number of com- 
plete increments required for E to 
decay to E, is counted. 

Let E, = value of E which decays to 
E, in exactly nAT seconds and 
E,., = value of E which decays to 
E; in exactly (n-+1) AT seconds 
then, 


E. M. GLASER and H. BLASBALG, Radiation 
Laboratory, The Johns Hopkins Univ., 
Baltimore, Md. 
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From (4), 


Subtracting (5) from (6), 
AI A 


log E,+: —log | (7) 
he ¢ 
where 


Let, 


4 


and, 


Then, 


AE, (= 1 I 
E SOAR +1 


Also, by expanding, 


I «Ba 
és log E.. 2 ( 
.Ea+1 + Es 


og Ea+1 


Therefore, by neglecting all but the 
first term 


AT AE, 
neg (10) 
r E. 
with error 
a+ FF 
a 
3 4/1-S:3 
where 
1 AE, LAF 
S =-— =-— (11) 
2 Ee 2 


Voltage Quantizer (continued) 


Eq. 11 gives the order of the error in 
the approximation in solving (9) for 
E,,.,. Substituting (11) and (8) and 


solving gives 


1 AT 

5 
I a r | 2 

1 AT 
5 
where : 

1 Al 
. , 

1 AT 
, 5 
From this : 

| r| 13) 


The voltage levels E, and E,, it 
should be noted, form geometric 
series. 

The maximum quantization error 
will occur when either E, or E,,, is 
quantized as E,. This error will be, 
in either case, 


| Al 
> | 
| AT 
max. error = S 14 


If N = maximum number of quan- 
tized time intervals, and 


E, maximum quantizable voltage, 
then the dynamic range, R, of the 
quantizer 1 


S 


ye 
c ( 
QUANT 
43 
4 € 
€ 
5 
4 € 
3 3 
46 4 
€ 4 
——— 46-3 4 
433 T 
. 368 2 33 
36.8 4 5 
8-40€ 3a ' t - 
36.8-449 13 40.9 
6-44 € 428 
49-49€ 4 T T & 
4 449-548 7 4393 
49.6-548 8 54.2 
54.8-60€ 57 if T T 
4 548-67. 60.9 
F 3 63.8 
4 é T x 
, + 4 67.0-81.9 6 74 
4.1-81.9 32 78 
+ + +— + no — 
819-90 33 86.2 
+ + 4, 81.9-100.0 17 91.0 
; 0.0 34 95.3 


1+s 
log R N log r N log ~ 
l—s 
l l 
2N{s+-s'-4 Sb oe th OES 


and again, by neglecting all but the 
first term 


log R 2NS (17) 
with error 
- NS 
6 
ig es. 
Then 
l 
N log R Ls 
5 
Ss 


The rate at which the exponential 
e(t) decays when e(t) = E, is 


and from (2) 
de(t) a | 
dt RC T 
.=T 
The rate of voltage decay at the 


threshold is therefore independent 
of the initial sample voltage E. The 


accuracy of the threshold amplitude 


comparator is therefore constant 
throughout the quantization range. 


The equations useful 
design are given below. 


Fig. 4: Block diagram of complete automatic logarithmic voltage quantizer 


for quantizer 


1 Al 


The number of quantization inter- 
vals is given by, 
l 
N — log R 18 
Ne 


“Ss 


The quantizer is designed to operat: 
over a dynamic range of 30:1 wit! 
E,, = 3.3 v and E,, = 100 v. 

The maximum error is 5% or 10%. 
Fors = Yo 


For s=.1 


N - — log 30 17 »0) 


to 


The quantizer generates a puls: 
at the start of the exponential, i 
E=E,. At the end of each interval 
AT, another pulse is generated re 
peating the process until the expo 
nential falls below E,. (See Fig. 2) 


Voltage No. of Puls 
B= Es 0) 
Er; <E < rE, | 
rE, < E < rE 2 
rk, < E < E,; 3 
rN-1B,. < E < rNE N 
rsE, < E N +] 


For R= 30, s=.05 the maximum 
number of pulses generated is N -+- 1 
== 18. 

For R=30, s=1, the maximum 
number of pulses is N -+- 1 = 35. 

The time increment of quantiza- 
tion is 1 usec. This minimizes an- 
alysis time without unduly compli- 
cating the device. The time constant 
is determined from (14). 

For s=0.05 
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Al 10 
2s 2 05 
r 10 10-6 sec 
or Ss= Kh) 
5 X 10-§ sec. 


A table relating input voltage to 
E,, and the quantization level (num- 
ber of output pulses) is shown in Fig. 
3 for s= .05 and s = 0.1. 

The maximum sampling rate of a 
waveform by the quantizer can be 
obtained by means of Eq. (18). The 
maximum time per quantization, T,, 


1S 


AT 
T, = NAT log R= (21) 
»S 


Then the maximum sampling rate, F, 


ic 
1S 


l 2381 
oma “i 
r, AT logR 
I 
F = 2Sf —— (22) 
log R 
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Fig. 5. Schematic diagram of quantizer. Circuit is designed to handle voltage samples ranging from 3.3 to 100 v. 


where f 
generator. 


frequency of the pulse 


This equation allows for no recov- 
ery time of the quantizer between 
samples. Allowing, conservatively, a 
recovery time equal to the maxi- 
mum quantization time gives for the 
sampling rate, F’ 


kor S OS, f >. 108 R x0 


Circuit Design 


The quantizer is designed to work 
with voltage samples ranging from 
3.3 v to 100 v and a minimum dura- 
tion of .5 usec. A block diagram is 
shown in Fig. 4, and the circuit 
schematic in Fig. 5. 

Input Cathode Follower, V,: The 
cathode follower consists of both sec- 


tions of a 2C51 operating in the high 
g,, region, thus permitting rapid 
charging of the capacitors in the 
diode holding circuit without draw- 
ing grid current. 

Diode Holding Circuit: Two 6AL5 
diodes in series charge the holding 
capacitor to the peak sample voltage. 
The low forward resistance permits 
complete charging of the capacitor in 
.3 microsecond. 

Holding Circuit Cathode Follower, 
V.a: The diode holding capacitor 
voltage is fed to the grid of a cathode 
follower consisting of one section of 
a 2C51. The low impedance output 
charges the RC exponential decay 
combination through another diode 
holding network. The output refer- 
ence level of the cathode follower is 
adjusted by a potentiometer R, in 
the grid circuit of the input cathode 
follower. 

Exponential Decay: The time con- 
stant of the RC decay circuits can be 
adjusted by trimmer condensers to 
either 5 microseconds or 10 micro- 
seconds giving either 10% of 5% ac- 
curacy of quantization. 

(Continued on page 124) 
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CONFERENCE 


i llth anniversary meeting of the 1955 National Electronics Confer- 
ence convenes in Chicago’s Hotel Sherman on Oct. 3, 4 and 5, 1956. The 
meeting is sponsored by the AIEE, IRE, Illinois Inst. of Technology, North- 
western Univ. and the Univ. of Illinois. 

Products of 130 manufacturers will be on display, and a broad selection 
of technical papers will be presented in the scheduled 24 technical sessions. 

Three conference luncheons are scheduled. The featured speakers will be 
A. V. Astin, Director, National Bureau of Standards, Washington, D.C., 
J. M. Robson, Atomic Energy of Canada, Ltd., Chalk River, Ontario, Can., 
and Ernst Weber, chairman, Dept. of Electrical Engineering, Polytechnic 
Inst. of Brooklyn. 

Further information may be obtained from the National Electronics Con- 
ference Inc., 84 E. Randolph St., Chicago 1, Ill. 
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MONDAY MORNING—TECHNICAL SESSIONS a) ‘Single and Double-Tuned Transistor IF Am 

plifiers’’ by J. B. Oakes and R. C. Rand 

1. AUDIO AND ACOUSTICS Applied Physics Laboratory, The Johns Hop 
Program prepared in cooperation with the IRE kins University, Silver Spring, Maryland. 
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Automatic sonic 
spectrum analyzer 
and curve tracer 


By EDWARD F. FELDM.**' 


Audio Frequency Spectrum Analyzer 


New instrument presents quantitative Fourier analysis of complex waveforms 
on CRT indicator. Employs logarithmic sweep, variable sweep widths and high 
sampling rates. Merits of logarithmic sweep mode are discussed. 


AN instrument has been devel- 
L£&% oped which 


presents, on a 
cathode-ray tube indicator, a quan- 
titative Fourier analysis of complex 
audio frequency waveforms. Loga- 
rithmic and linear frequency and 
amplitude indications are provided. 
Variable sweep widths and rela- 
tively high sampling rates facilitate 
application for systems which con- 
tain low frequency modulated or 
hunting components. Transient phe- 
nomena are treated by suitable 
looped tape recording techniques. 

The crux of the logarithmic sweep 
mode design lies in the relationship 
between df dt, the rate of scan, and 
the maximum achievable adjacent 
frequency component separability 
or resolution. An approximate 
analysis is given of the criteria for 
selectivity of the intermediate fre- 
quency stages. By means of a dual 
swept crystal filter, the bandwidth 
of the i-f is varied in synchronism 
with the log frequency scan to main- 
tain optimum resolution. 

A relatively simple adjunct unit 
converts the spectrum analyzer into 
an audio frequency sweep generator 
and selective response curve indica- 
tor with unusually high dynamic 
range and a single line presentation. 


EDWARD F. FELDMAN, applications en- 
gineer, Panoramic Radio Products Inc., 10 
S. Second Ave., Mount Vernon, N. Y. 
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Comparisons between the conven- 
tional sweep generator which em- 
ploys an_ oscillographie indicator 
and the current instrument are 
Piven. 


Operation 


The sonic analyzer embodies the 
extensions to lower frequencies of 
the widely used heterodyne type of 
spectrum analyzers. Fig. 1 illustrates 
the block diagram. Input signals are 
heterodyned with the output of a 
swept r-f oscillator in a linear bal- 
anced modulator. Following the 
mixer are a highly selective i-f and 
a linear peak sensitive detector 
which converts the responses to dis- 
crete frequency components into in- 
verted “V” shaped pips on the verti- 
cal crt axis, as illustrated on the 
typical screen presentations, of Fig. 
6. Each component amplitude may 
be read by the ordinate of the pip 
apex on the screen and by the mul- 
tiplier indicated on the front panel 
attenuators. Two vertical amplifiers 
are provided, i.e., linear, with a 
maximum full scale sensitivity of 
500 uv and logarithmic, with a two 
decade presentation. The swept os- 
cillator is frequency modulated by 
a waveform derived from the hori- 
zontal time base generator so that 
the crt abscissas are directly cali- 
brated in terms of input signal fre- 
quencies. 


An ideal analyzer would be ca- 
pable of very rapidly studying the 
entire audio spectrum of a complex 
input and of resolving closely spaced 
components such that the frequency 
and amplitude of each would be de- 
termined. A direct approach to such 
an instrumentation problem is a 
bank of parallel contiguous filters 
However this becomes quite cum- 
bersome and expensive for frac- 
tional octave units covering a band 
from say 20 to 20,000 cps. With only 
a single filter, the current instru- 
ment has the virtue of relative sim- 
plicity but is subject to resolutions 
and sampling rates which are con- 
tingent upon the transient responss 
of the i-f stages to a rapidly varying 
frequency modulated sinusoidal in- 
put. Thus, a basic design problem is 
determination of the best compro- 
mises between maximizing df/dt, 
the scan rate in cycles/sec/sec, and 
the mutually exclusive requirement 
for minimum frequency difference 
between barely visually separable 
components. The response of res- 
onant circuits to a swept frequency 
input which at one point in the ex- 
cursion passes through the natural 
frequency of the network has been 
described in the literature from the 
point of view of the response per 
se’? and the optimum spectrum an- 
alyzer.*4,5.6 

To indicate the general nature of 
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Fig. 1: Block diagram of sonic analyzer 


Fig. 2: Swept selectivity crystal filter in i-f section 
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the functional relationships, con- 
sider an i-f amplifier which can be 
haracterized by —3 db. bandwidth, 
b. and resonant frequency, f,. At ar- 
bitrarily small scan velocities, the 
minimum resolution of equal ampli- 
tude cw signals would almost equal 
b for intersection of the ert indica- 
3 db. from peak. As df/dt 
s increased, the exponential build- 
ip and decay periods in the i-f in- 
rease the apparent bandwidth and 
thereby degrade the resolution. An 
yptimum condition is obtained when 
the transient time equals the time 
spent in the excursion of b cycles of 
the input spectrum.” 


tions at 


During a small time, dt, the number 
cycles is f,dt, and 


TT 
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Fig. 3: Seporability of components 


Fig. 4: Log-log analysis of white noise source 
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Dissipated Energy lw rf 
Stored Energy ( Q 


The tuned circuit amplitude incre- 
ment 


and 


By making the approximation that 
the amplitude decline from peak 
may be approximately described by 
Eq. 4, which is applicable to a sud- 
denly pulsed tuned single stage, the 
3 db. decay time, 


UU seneeeeeneieenneyd " 


The period 


required for both 
build up and decay is 2t, which may 
be written in terms of the stati 
bandwidth as 


At the input to the filter, the time 
for an excursion of b cycles is set 
equal to 2t, to achieve the condition 


stated above. so that 


Fig. 5: Oscillator-reactor stages of sonic analyzer 
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Spectrum Analyzer (Continued) 


This approximate derivation 
merely serves to establish the de- 
pendency of the proper filter band- 
width upon the rate of scan. No in- 
formation is connoted about what 
visual resolution results except of 
course that it must be considerably 
greater than the static bandwidth. 
Hok! calculated the apparent band- 
widths or minimum resolutions as a 
function of static filter bandwidth 
and scanning rates for a single tuned 
circuit. His curves indicate an op- 
timum value for 3 db. resolution, R, 


Fig. 6: Log freq.-Lin amplitude display 
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approximately equal to the square 
root of the scan rate. The corre- 
sponding static bandwidths fall in a 
very broad range without serious 
impairment of the dynamic condi- 
tion. For values of b from 0.25 (df/ 
dt) % to 0.05 (df/dt) %: the resolu- 
tion is fairly uniform. The resolu- 
tion data are in fairly good agree- 
ment with empirical information 
from typical panoramic equipments. 
For instruments with multistage i-f 
complements, it has been found** 
that for 3 db. resolution, 


d 


= 1. ( ) (9) 
dt 


The implied design latitude in the 
broad range of static bandwidths in- 
dicated above must be modified by 
some practical considerations. At 
the more selective settings, the 
shock excited oscillations or tran- 
sient ringing endure for periods in 
the order of the response time thus 
interfering with possible subsequent 
indications of closely adjacent fre- 
quency components. When the sec- 
ond amplitude is small compared to 
the initial one, its presence may not 
even be noted even though it might 
be thought of as electrically re- 
solved. The broader i-f’s, in the re- 
gion of 0.3 (df/dt) ” are also pref- 
erable because of the greater peak 
amplitude responses, more sym- 
metrical pip shapes, and more clear- 
ly defined maxims. A good rule of 
thumb is to associate a pip with a 
single notch of ringing near the 
baseline with the optimum i-f align- 
ment. 

The audio spectrum analyzer de- 
sign was complicated by the re- 
quirement for scanning several oc- 
taves at a rate high enough for good 
intercept probability for transients. 
A logarithmic frequency scan was 
chosen for the wide band 40 to 20,- 
000 cps. sweep as the best time 
sharing arrangement. With de- 
creased scan velocities at the lower 
end of the spectrum, better selec- 
tivity is obtainable where it is most 
needed. A compromising period of 
one second with a high to low scan 
direction is employed, thus fixing 
the description of the scanned input 
as follows: 


— 
“~~ 
/ 
—_ 
o) 


f= 20,000 et/! In G0/20,009) 15t50 (10 
df/dt -20,000 (In 500) €— (€2500)t 
df/dt —(In 500) F = -6.2 F (11) 


As previously indicated, the obtain- 
able resolutions are proportional to 
the square root of the rate of scan. 
Thus a necessary adjunct to the log 


scanning mode is synchronous i-f 
bandwidth sweep to take full advan- 
tage of the opportunity afforded. In 
the present case of a 500:1 maxi- 
mum to minimum frequency ratio, 
the bandwidths should vary ap- 


proximately 22:1. Taking b= 0.3 
(df/dt) % as the criterion, 

b(t) = 100 €-3-1t (12 

b(f) & - (F)’ (13 


4 


This derivation applies to the 
overall bandwidth. In the sonic an- 
alyzer, only two of the i-f stages 
contribute materially to the selec- 
tivity, the others serving to increase 
the sensitivity. Two identical cas- 
caded 100 kc crystal filters with 
swept selectivity are employed with 
individual bandwidths tracked at 
150% of the value in Eq. 13. Se 
Fig. 2. The variable resistance par- 
ameters are supplied by the cathode 
to ground impedances of the 6J5 
cathode followers which are driven 
by a shaped sawtooth from the 1 
sec. time base generator. Each crys- 
tal load circuit consists of a parallel 
resonant RLC combination tuned to 
the crystal frequency. As the im- 
pressed cathode follower impedance 
is decreased, the more closely does 
the overall response approach that 
of the crystal alone, thus increasing 
the selectivity of the stage. The 
theoretical (Eq. 9) and actual reso- 
lutions of the analyzer are plotted 
on Fig. 3. Good correspondence is 
obtained near the center of the 
sweep but considerable loss is noted 
at either end. At the high end, the 
discrepancy is largely due to the 
difficulty in visually separating two 
very narrow pips on the 5 in. cath- 
ode-ray tube. Auxiliary vertical and 
horizontal output jacks are supplied 
to facilitate use with larger “slave” 
indicators. At the low audio end, 
the discrepancies are due to two 
major effects; one is crystal mis- 
match and the other, and even mor 
significant, is the phenomenon of 
video beats on closely spaced pips 
which tend to mask their indica- 
tions. These beats on a pip are due 
to residual amplitude response in 
the i-f to the adjacent frequency and 
to the presence of the oscillator in 
the i-f bandpass, both of which are 
not completely attenuated by the 
skirt of the filter. Another factor in 
loss of resolution is that the effec- 
tive scan period is less than one 
second by the flyback and necessary 
overscan? times. 

Due to the resistance in the crys- 
tal and the crystal driving network, 
the gain at the i-f peak decreases 
with increased selectivity. Hence, a 
compensating gain sweep on an i-f 
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mplifier is used to bring the result- 

1g sensitivity for resolved compo- 
nents to within 1 db. of uniformity 
throughout the band. The specifica- 
tion of resolved components for uni- 
form sensitivity on log scan is neces- 
sary because of the dependence of 
other responses upon the instan- 
taneous bandwidth. That is, with 
more than one strong signal within 
the i-f bandwidth, the output ampli- 
tude will vary or “bobble” on the 
screen from scan to scan. With a 
yurely random input, the amplitude 
indications are smoothed out by the 
slow sweep. For white noise a rise 
of sensitivity at 20 kc approximately 
13 db. greater than it is at 40 cps. 
as shown on Fig. 4. 


In addition to the logarithmic 
scanning mode of the local oscilla- 
tor, three linear sweep widths are 
provided with variable center fre- 
quency from 0 to 20 Kc as shown on 
Fig. 5. Upon selection of any of the 
three scales, 1500 cps., 500 cPs., or 
100 cps., the grids of the 6J5 cathode 
followers are switched to the fixed 
bias which corresponds to proper 
i-f selectivity. The actual (6 db.) 
resolution specifications are 95 cpPs., 
0 cps., and 25 cps. respectively 
which are, of course, independent of 
center frequency. These linear nar- 
row deviations are used to magnify 
desired sections of the spectrum for 
more detailed measurement than is 
feasible with the overall logarithmic 
presentation. See Figs. 6, 7 and 8. 
Intercept probability for recurrent 
transients increases with decreasing 
sweep width thus facilitating study 
of critical regions in pulsed spectra. 

A Miller effect reactor stage and 
a grounded plate Hartley oscillator 
provide the swept frequency outputs 
to the mixer as shown on Fig. 5. 
Log sweep shaping is achieved by 
the RC integrator in the reactance 
tube cathode network which im- 
pedes the following by the cathode 
potential of the sawtooth grid wave- 
form. Considerable effort was de- 
voted to the oscillator design to 
achieve good linearity of frequency 
deviation per volt on the wide band 
log mode to obtain a properly spaced 
and reproducible calibration while 
maintaining the stability implicit in 
a low frequency analyzer. Typical 
current models of the instrument 
do not drift more than +10 cps. after 
Warmup with excellent short time 
repeatability. A front panel oscil- 
lator trimmer and a 60 cps. marker 
are used for any necessary readjust- 
ments. Between the swept oscillator 
and mixer stage is a tyr » 6BN6 buf- 
fer limiter. A balanced modulator 
with front panel balance control is 
employed to minimize the “zero 
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Fig. 9: Adjunct unit. Converts instrument to audio 


frequency” pip which is the swept 
oscillator response in the i-f during 
the excursion through the low audio 
band. It also suppresses even har- 
monic signal distortion to better 
than —60 db. within its operating 
dynamic range. 

Another interesting design is the 
logarithmic vertical deflection am- 
plifier. When switched into the cir- 
cuit, its function is to compress the 
amplitude indications so that the crt 
screen may be calibrated with a 40 
db. scale. The instrument may be 
used to measure components as 
small as —60 db. from the largest 
amplitude present by driving the 
dominant indication 20 db. off scale 
with a calibrated attenuator. The 
rapid Avc action is obtained by feed- 
back of the detector pulses through 
a low pass filter into the grid of the 
last i-f amplifier. This tube, a type 
6AC7, is operated with low cathode 
and screen voltages in the region in 
which its g,, is approximately a log 
function of bias. The feedback cir- 
cuit filter passes the highest video 
frequency, i.e. the sharp pulses at 
the 20 kc end of the wide band log 
sweep, but effectively rejects the i-f 
of 100 xc. Only two RC stages of 
filtering were included to prevent 
cumulative phase shifts from affect- 
ing the amplifier stability. 

Recent improvements in magnetic 
tape recording techniques have in- 
creased the utility of the sonic an- 
alyzer for measurements of low 
frequency and non-periodic wave- 
forms. With the bandwidths em- 
ployed, the practical lower limit of 
the instrument is approximately 20 
cps. on the 100 cps. sweep width 
scan. In many applications, especial- 
ly vibrations of massive structures, 
motions of a few cycles/sec. are of 


freq. generator and response curve indicator 


interest. Such data may be treated 
by recording the transducer output 
on tape and playing back at a suit- 
ably greater speed thus muitiplying 
and effectively dispersing the dis- 
crete frequency contents. Transiv .ts 
are often recorded on tape which is 
then spliced into a loop and plaved 
back into the analyzer. Relatively 
short bursts are examined during 
many scans with the analyzer and 
tape repetition periods not commen- 
surable. Narrow band analysis of 
important sections of the spectrum 
are employed to reduce the number 
of scans required to get a statisti- 
cally significant number of inter- 
cepts. Long time photographic ex- 
posures of the cathode-ray tube 
screen serve to describe the average 
spectral distributions. The general 
relationships between a non-peri- 
odic function and its periodic coun- 
terpart formed by the looped tape 
are described by A. E. Hastings.’ 


Sonic Response Indicator 


The conversion of the spectrum 
analyzer into a curve tracer is 
achieved by mixing the output of 
the sweeping oscillator with that of 
a crystal controlled oscillator. This 
latter fixed frequency is adjusted 
for coincidence with the 100 kc i-f 
within a small fraction of the nar- 
rowest bandwidth employed. See 
Figs. 9 and 10 for the response in- 
dicator block diagram and a typical 
screen presentation. The heterodyne 
difference frequency from the mixer 
is thereby in exact registration with 
the instantaneous acceptance “slot” 
of the spectrum analyzer. The dis- 
play resulting from merely coupling 
the swept difference frequency into 

(Continued on page 133) 


A separate plant group responsible for ‘‘reliable-izing™ 
techniques is seen as key to problem. Methods for 
boosting reliability are described. 


Improving Electronic Reliability 


By HERBERT B. BROOKS 


| pve number of circuit adjustments 
required should be held to a 
minimum. Characteristic values of 
parts sometimes vary too widely to 
permit proper circuit operation. The 
common “fix” is to provide a compen- 
sating adjustment, but this cure is 
unless all the 
characteristic values are stable in 


strictly temporary 


spite of aging and environmental 
conditions. Far greater reliability 
can be using more 
stable parts and/or redesigning the 
circuit to 
wider 


obtained by 
operate properly with 
variations in component 
Circuit design for 
parts tolerance mostly requires care- 


characteristics.® 


ful analysis and thorough considera- 
tion of all possible conditions; but 
one device that is almost always 
beneficial is to make circuit opera- 
tion more dependent on stable parts, 
such as resistors®® and capacitors,'® 
and less dependent on more variable 
components, such as tubes, supply 
voltages and antennas. 


Decision Elements 

Many of the new circuits, such as 
multivibrators and blocking oscilla- 
tors, are “go or no-go” devices. Each 
time a stimulus (trigger) is applied, 
they decide whether to react or not 
(see Fig. 6). If the circuit is impar- 
tial, its decision depends solely on 
the characteristics of the stimulus. 
But usually the circuit is not impar- 
tial and its decision is also affected 
by the tube and component charac- 
teristics, supply voltage ripple, wir- 
ing crosstalk, etc. 

Briefly defined, a decision element 
supplies a limited or standardized 
output with various inputs. The lim- 
iting must be severe before popular 
usage regards that decisions are be- 
ing made. Decision elements often 
contain large amplification and/or 
positive feedback to override irregu- 
larities in the input, and to speed up 
the decisions. 


H. B. BROOKS, Test Equipment Engineering 
Dept., Hughes Aircraft Co., Tucson, Ariz. 


Decision circuits are sometimes 
called “triggers” or “triggered cir- 
cuits.” There is some confusion on 
this point, because circuits can be 
designed to react to trigger-pulses, 
and to perform many wave-shaping 
operations without positive feedback 
and without making sharp decisions. 

Some decision elements “remem- 
ber” their former condition until a 
contradictory stimulus exceeds the 
reverse-decision threshold (Fig. 5). 
The open hysteresis loop adds a de- 
gree of irrevocability that is some- 
times useful. Snap-action decision 
elements are associated with the de- 
scriptive terms bi-stable, 
toggle, relay, binary, memory cell, 
flip-flop. 


trigger, 


Decision Circuits 


In frequency modulation, a strong 
signal suppresses interference more 
than in amplitude modulation. This 
“capture effect” provides better 
strong-signal communication, but 
perhaps poorer weak-signal com- 
munication. This decision effect is 
even stronger with pulse modulation 
wherein noise between 
pulses can be eliminated by clipping, 
the clipper then making the decision 
as to whether a pulse is present or 
not. Still greater strong-signal noise 
suppression is obtained by “quantiz- 
ing” or standardizing the pulse dura- 
tions (or spacings) into separate and 
discrete classes.’ Quantized informa- 
tion can be transmitted through 
many repeaters with little degrada- 
tion, each repeater regenerating the 
original waveform by deciding upon 
the duration of the original pulse, as 
well as its presence or absence. 


systems,*® 


Fig. 6: Action of ‘‘go or no-go"’ device 
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Part Three 
Of Three Parts 


Digital computers utilize decisio1 
elements for accurate “memory” anc 
communication, because of the com- 
plexity of their functions. The pres- 
ent trend in digital computers is to- 
ward compact “circulating” memo- 
ries, in which a pulse-coded messag¢ 
is stored by travelling repeatedl 
through a delay line (mercury 
quartz, etc.), distortion and nois: 
being removed each cycle by deci- 
sion elements. The fact that a com- 
plicated message can be remembered 
accurately for millions of such cycles 
each cycle requiring thousands of 
correct decisions for accurate regen- 
eration, staggers the imagination 
Reliabilizing digital computers is 
stiff challenge which has already re- 
sulted in a reduction of cathode in- 
terface formation and which shoul 
contribute many more improvements 
in components and design _ tech- 
niques® for reliability. 

However, application of decisior 
principles is not new. The telegraph 
relay developed a century ago not 
only amplified the signals, it als 
served as a decision element and re- 
standardized them. The typewrite1 
the printing press, military uniforms, 
male and female customs of dress, al 
aid in making decisions of recogni 
tion. 


Limitations 

It is unfortunate for electronic re- 

liability that decision circuits are be- 
ing applied so profusely and indis- 
criminately since W.W. II. In a ma- 
ture art, decision elements should 
receive their just share of popularit) 
—no more, no less. Decision ele- 
ments do not make electronic relia- 
bility easier to attain. Even wher 
their application is potentially ad- 
vantageous, decision elements usu- 
ally require much more effort to re- 
liabilize than do proportional ele- 
ments, for two reasons: 

1. Marginal operation and incipi- 
ent failure are not obvious t 
the designer, operator, and re- 
pairman. 

2. Failure is sudden and completé 

rather than gradual. 
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Many people are convinced that 
achinery is more reliable than 
lectronic equipment. This is partly 
jue to the tendency of the former to 
squeak, leak or overheat when it is 
n trouble. It behooves us to build 
failure-warning signals into our 
lectronic equipment instead of sup- 
yressing such warnings by using de- 
ision circuits promiscuously. 

A blocking oscillator or multivi- 
yrator can be carefully adjusted in 
he laboratory, and if the compo- 
ents are not overloaded it may con- 
tinue to function correctly for many 
lays. This does not mean that the 
ircuit is reliable in the broad sense. 
From Fig. 7 it is evident that the to- 
tal buildup of tolerances in the cir- 
uit for consistent 5:1 division is 
juite narrow. Factors which affect 
the division ratio are: 

1. The time constant RC. 

2. The voltage to which R is re- 
turned, 

3. Peak grid current and pulse 
duration. 


1. Input trigger amplitude and 
duration. 

5. Plate and heater supply volt- 
ages. 


6. Certain tube characteristics 
which are not usually con- 
trolled by tube manufacturers. 

7. Supply voltage ripple. 

8. Noise pulses picked up via stray 
magnetic fields and interwiring 
capacitance. 

9. Error of the initial adjustment. 

10. Regularity of input pulse spac- 
ing. 

11. Output loading: if this stage is 
followed by another like divider 
stage, its operation will not re- 
cycle exactly unless the subse- 
quent stage is thoroughly de- 
coupled by a diode or buffer 
triode. 

The circuit will function only un- 

il a few of the above-listed factors 

lrift 2 or 3%. What a fantastic bur- 

len of stability to place on ordinary 
lectronic tubes and parts! Not only 
that, but when the circuit is repaired 
the tube replaced, the mainte- 
nance technician must have adequate 
est facilities and must readjust the 
device in the field just as carefully 
is it was adjusted in the factory to 
avoid even further degradation of its 
subsequent reliability. In fact, the 
repairman cannot be absolutely cer- 
tain that he has even restored the 

original degree of reliability to a 

decision circuit unless he investi- 

gates the circuit almost as_thor- 
oughly as did the original designer. 

Equipment containing decision cir- 

uits saddles field maintenance fa- 

‘ilities with a heavy burden of train- 

ing and test equipment. The alterna- 


Fig. 7: The reliability of a blocking 
oscillator depends upon many factors 


tive of throw-away units is becoming 
more attractive under these circum- 
stances. 

Locked oscillators have a very 
long but somewhat unhappy history 
in radio. Where they are required 
(as for frequency division), relia- 
bility can be improved by reducing 
the dependence of output frequency 
on extraneous factors, which can be 
accomplished by including a reso- 
nant circuit in the divider, and by 
designing for no output without in- 
put signal’: '° so that when failure 
comes it will at least be recognized. 


The Operator 

In the “big picture,” the operator 
is an essential part of the overall 
system. What good is reliability in- 
side the apparatus if the operator is 
encouraged to “goof up”? 

To unite the operator and the 
equipment into an efficiently inte- 
grated system, the controls and in- 
dicators must be as simple and 
“natural” as possible.** The presence 
of two controls where one would 
suffice is poor design. The operator 
must understand at least in a general 
way how his equipment functions; 
and the manner of _ functioning 
should resemble familiar things 
rather than the strange and un- 
known. 

Whenever possible, dials and me- 
ters should be marked in decimal 
multiples of 1 and 5 only; multiples 
of 2 may occasionally be necessary, 
but multiples of other quantities 
should be shunned like the plague. 
The current trend is to favor presen- 
tation to the operator of a number 
instead of a dial. This relief from 
decision undoubtedly decreases op- 
erator error where the number con- 
tains many digits, as can be proven 
by comparing an auto mileage indi- 
cator against a gas meter. On the 
other hand, where the operator is 
required to take rapid action de- 
pending on the indication, thus act- 
ing as part of a servo-system, pro- 
portional presentation of the data is 
preferable. 

In moving a lever by hand, an op- 
erator can vary the force he exerts 
on the lever, and he senses its posi- 
tion and its resistance to movement. 
Contrast this with the frustration of 
pushing a button (a decision ele- 
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ment) at the crucial moment and 
having the expected result fail to 
materialize. The simple old-fash- 
ioned lever is not only a control; it 
is proportional; and it even serves as 
an indicator. Separating these func- 
tions may burden the operator’s mo- 
tor and sensory organs unduly. 

The designer should bear in mind 
that simple functions, such as gating 
a radar scope, do not require the 
decision ability of a one-shot multi- 
vibrator. Pulse stretching and clip- 
ping can perform this job without 
positive feedback, and component 
deterioration in the gating circuit 
will be indicated not by sudden fail- 
ure, but by a gradual shortening of 
the sweep. This provides the opera- 
tor with an indication of incipient 
failure, plus a reserve margin of use- 
ful performance, without making the 
equipment more complex and with- 
out adding to the operator’s normal 
sensory burden. 

Operator error can be reduced by 
transferring the function of making 
decisions from him to the equipment. 
This usually makes the equipment 
more complex and less flexible and 
reliable. How automatic the equip- 
ment should be made is an engineer- 
ing compromise peculiar to each 
application. Finding the best engi- 
neering compromise requires very 
thorough consideration of exactly 
how the equipment will be used in 
practice down to the small details. 

It is urged that decision circuits 
be chosen over proportional circuits 
only after objective evaluation of all 
the consequences, and with very 
thorough effort to make the equip- 
ment worthy of its added responsi- 
bility. 

Reliabilizing decision circuits. The 
duty of a relay is to “pull in” when 
the voltage applied to its coil ex- 
ceeds some definite level, and to 
“drop out” when the voltage drops 
below some lower level. The pull-in 
voltage is affected by the following 
phenomena: 

(Continued on page 110) 


Magamps are highly reliable components 
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,' | NOTE: PART OF 

1"! CURRENT CAN FLOW 
ON EXTERNAL SURFACE 

FOLDED DIPOLE { , ‘OF COAX 

(HOLLOW TUBE 


CONSTRUCTION) COAXIAL 


—— i 

NOTE: CURRENTS 
FORCED TO FLOW ON 
INSIDE OF COAX 


Fig. 2: Details of feed system on 5010 series 


Fig. 3: Closeups show (a) use of square cross 
section crossarm and a heavy wall rather than 
brackets to hold the elements (b) elements are 
rigidly fastened by inert arc welding 
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High gain, coaxial feed antenna 
employ unique matching technique ti 
effect transition from balance: 
antenna to unbalanced line. Method 
employed to strengthen constructio: 
and increase vibration resistanc« 


are discussed 


By ROBERT T. LEITNER 


Fig. 1: Photo of 2 bay rug- 
gedized Yagi especially de- 
signed for commercial appli- 
cations 


Ruggedized Yagi 


oO the past year it has be- 
come apparent that there is an 
increasing need for a uni-directional, 
high gain coaxial fed antenna. This 
antenna should operate in the range 
of 50 to 300 mc, and be capable of 
withstanding high wind loads and 
the environmental factors of mois- 
ture and corrosion. A few of the 
applications where an antenna of 
this type is desirable are as follows: 
1) community TV systems; 2) multi 
dwelling TV systems; 3) Civil De- 
fense; 4) industrial and municipal 
systems; 5) telephone communica- 
tion channels; 6) telemetering; 7) 
military applications; 8) emergency 
pickup system for TV stations. 

In the past we have been able to 
partially satisfy the need for an 
antenna of this type by adding a 
balun or transformer device to a 
regular 300 ohm 
attempt was also 


antenna. Some 
made in these 
special antennas to incorporate rug- 
gedized features such as _ stainless 
steel hardware, heavy wall tubing 
and mounting brackets for special 
applications. With the request from 
a military agency for a special high 
quality rugged antenna in this fre- 
quency range it was obvious that an 
entirely new approach was neces- 
sary. 

The antennas which we had built 
previously for the military were de- 
signed to withstand the most severe 
climatic conditions and found many 
applications such as on high speed 
aircraft and on submarines. It was 


decided to embody previously 
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learned ruggedizing techniques int 
a commercial-type Yagi antem 
series suitable for the aforemen 
tioned applications. 

Since all yagi antennas are no! 


mally designed for a balanced feed 
system, it was obvious from the start 


that the most difficult problem wa 
the conversion from a_ balance 
antenna to an unbalanced coaxi: 
line. We considered strapping a hal! 
wave length of coax line to tl 
crossarm of the antenna: we als 
thought of building a housing at tl! 
feed points for a transformer ty} 
network. Neither of these solutio 
however were desirable from. th 
standpoint of cost, operation, rel 
ability, wind load, or general a} 
pearance. The results of this pré 
liminary investigation have led \ 
to an entirely new type of array dé 
scribed below. 

The operation of the new fee 
system is shown in Fig. 2. In ger 
eral, a device to convert from bal 
anced to unbalanced conditions mu 
perform as follows: 


1. The balanced condition of t! 
antenna must not be upset by t! 
device, i.e.; currents adjacent 
and at the terminals must be 
the same absolute magnitud: 
This means that the device mu 
not upset the external electric 
symmetry of the antenna. 


ROBERT T. LEITNER, project enginee' 


Technical Appliance Corp. (TACO), Sher 
burne, N. Y. 
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Fig. 4: (a) Interior and (b) exterior detail of 
antenna element showing dampening arrange- 
ment 


Fig. 5: Voltage patterns for 5010-8 units with 
(a) vertical and (b) horizontal polarization 


Antennas For Commercial Applications 


2 In traversing from the antenna 
terminals to the coaxial trans- 
mission line all currents must be 
confined to the internal surfaces 
of the coax. External currents are 
not controllable and cannot con- 
tribute to useful energy. 


Neither condition 1 or 2 are satisfied 
by connecting a coax line directly to 
the antenna terminals as shown in 
Fig. 2A. The feed system shown in 
Fig. 2B does, however, and is the one 
devised for our 5010 series antennas. 
Both conditions 1 and 2 are satisfied 
in this system. The coax which is 
threaded through half the folded 
dipole is brought out at a point of 
ground potential and along a line of 
symmetry of the antenna. By virtue 
of the re-entrant nature of this sys- 
tem all currents are confined to the 
internal surfaces of the coax. 


Conventional 
lumped or 
ments to 


baluns utilize 
distributed circuit ele- 
maintain the conditions 
established. Baluns of 
this type have the following electri- 
cal and mechanical 
and limitations: 


previously 
disadvantages 
|. They are frequency sensitive by 


virtue of their 
construction. 


circuit element 


~ 


2. They usually have an impedance 
transforming characteristic which 
must be controlled and further 
adds to the frequency sensitivity 

in terms of impedance bandwidth. 


Technical Data for Commercial 
Single Bay Units 5010 Series 
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Antennas 

o —r~ 

yon Half Power Average — a Approximate May erm pe Number 

Type Freq =o “je ——" peta rag ‘ame oo Pa. 
Number Range = nches) Se 

(MCs) 7 ments 

Dipele Horiz Vert soul 7282 Heriz Vert Net Pock c o 

5010-A 50-54 9.9 51 41 1.35 1.66 138 210 33 43 16 240 3 
5010-2 54-60 10.0 55 55 1.24 1.64 128 196 30 40 106 219 3 
5010-3 60-66 10.0 51 59? 1.20 1.71 114 173 27 35 97 189 3 
5010-4 66-72 10.2 4s ss 1.27 1.69 104 1s8 25 33 89 170 3 
5010-8 72-76 99 5) 6! 1.26 1.65 97 147 23 3) 82 160 3 
5010-5 76-82 9.8 as 65 1.21 1.59 91 138 22 29 77 150 3 
5010-6 62-88 8 30 64 1.23 1.69 85 128 20 27 72 138 3 
5010-C 88-96 10.1 49 59 1.29 1.61 79 120 19 26 67 132 3 
5010-D 96-104 99 51 6) 1.31 1.60 74 112 is 24 6! 128 3 
5010-€ 104-112 10.0 51 59 1.29 1.55 69? 105 7 22 57 me 3 
5010-F 112-122 9.8 50 o4 1.28 1.70 o4 97 15 9? 52 112 3 
5010-G 122-132 99 $1 61 1.25 1.65 58 se 14 18 48 104 3 
5010-H 132-142 10.0 $1 5? 1.21 1.58 53 82 3 17 43 99 2 
5010-3 142-152 10.1 50 57 1.26 1.60 50 80 12 16 40 92 2 
5010-K 152-163 10.0 $1 se 1.22 1.63 48 78 8.2 2 38 90 2 
5010-1 163-174 10.2 48 ss 1.28 1.66 46 76 8.0 12 36 es 2 
5010-7 174-180 10.4 47 $5 1.12 1.59 4s 74 7.8 12 34 85 2 
5010-8 160-186 10.3 4s 57 18 1.52 43 72 7.6 10 33 8) 2 
5010-9 186-192 10.4 47 36 1.15 1.60 42 70 7.4 10 32 78 2 
5010-10 192-198 10.3 46 se 1.13 1.54 40 os 7.2 10 31 74 2 
5010-11 198-204 10.3 47 57 1.16 1.66 39 66 69 10 30 72 2 
5010-12 204-210 10.3 47 ss 1.16 1.60 38 O44 67 9 29 69? 2 
5010-13 210-216 10.7 45 53 1.16 1.60 37 62 6.5 9 28 64 2 
5010-m 216-235 10.5 4s 35 1.17 1.55 35 59? 6.1 9 26 62 2 
SO10-N 235-250 10.3 47 57 1.20 1.59 33 55 5.8 3 24 60 2 
5010-P 250-268 10.4 44 5? 1.15 1.58 30 $1 5.4 4 23 56 2 
$010-Q 268-285 10.4 47 sé 1.18 1.60 27 4s 5.0 6 21 53 2 
5010-8 285-305 10.6 45 54 1.19 1.54 29 45 47 3s 20 49 2 
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The Berlant Automatic Magnetic Tape Recorder 


Te MEET the rigorous requirements 
of the professional recording en- 
gineer a magnetic tape recorder 
must provide three outstanding fea- 
tures. First, it must be highly de- 
pendable; second, it must meet the 
FCC requirements on performance 
for FM stations and third, it must 
be simple to operate. If it is to be 
adaptable to all applications, it 
should also be automatic—that is 
suitable for operation by relay or 
solenoid activation by remote con- 
trol. 

A unit which meets these require- 
ments has recently been developed 
and in this article we will go into 
technical details of its construction. 

Since dependability is of the ut- 
most importance in this type of 
equipment, the first decision was 
that the equipment must be designed 
and constructed without the use of 
pulleys, belts, clutches or idlers, all 
of which have been found to be 
causes of operational and mainte- 
nance difficulties in the past. This 
meant that the tape supply and take- 
up spools would be directly mounted 


BERT BERLANT, Berlant Associates, 4917 
West Jefferson Blivd., Los Angeles 16, 
Calif. 
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on torque type spooling motors of 
the highest quality, and that a direct 
drive capstan, involving two speeds, 
would be mandatory. 

Since tape motion of the highest 
quality for audio purposes was re- 
quired, namely, 0.1% total RMs. 
read on a carrier frequency of 3000 
CPS, it was obvious that great care 
must be used in the selection of the 
capstan drive method. The final so- 
lution is in the use of a combination 
six-pole and twelve-pole hysteresis 
synchronous motor, constructed in a 
rigid cast housing, with the capstan 
an extension of the non-magnetic 
motor shaft ground to final dimen- 
sion in the bearings of the motor 
housing itself in order to eliminate 
run out to the last possible degree. 
This motor operates at 600 and 1200 
RPM. In order to dampen the minute 
oscillations resulting from the nor- 
mal operation of a motor, a flywheel 
is provided on the side of the motor 
opposite the capstan extension. The 
dimensions of this flywheel are care- 
fully selected to provide the maxi- 
mum kinetic smoothing effect to the 
motion of the tape. The incorporation 
of air impeller blades cast integral 
with the flywheel effectively damps 
the flywheel action and simultane- 
ously provides a boosting cooling 
system to insure operation of the 


Designing 


By BERT BERLANT 


hysteresis synchronous motor 
reasonable temperatures during con 
tinuous service. This capstan mot: 
assembly is mounted on a rigid met 
plate which is attached directly t 
the die cast panel forming the bas 
of the recorder. Connection to th« 
control circuit is by plug. 

Since elimination of clutches 0: 
spool reels meant that torque moto! 
must be used on both supply and re 
wind, a special high resistance roto! 
capacitor start and run motor was 
designed and tested for this specific 
application. To insure concentricit) 
of reel action, the spindle is formed 
by an extension of the motor shaft 
onto which a special die cast core is 
positioned by a set screw riding 01 
a flat. Three driving pins for positiv: 
engagement of RTMA reels, or o 
the Reelok when driving — th 
NARTB reels are mounted in thi 
core and extend upward very nearly 
to the top of the spindle. 

Since a new degree of versatilit 
was desired, the decision was mad: 
to incorporate provision for up t 
five heads in the recorder. Normally 
only an erase head, a record head 
and a playback head are provide: 
in equipment of this type. The extr: 
head positions make possible man 
new usages. For example, a commo! 
modification of this recorder fo: 
radio station use is the delaye 
broadcast version, wherein a play 
back head is positioned in front o 
the erase head, followed by the no 
mal complement of erase, recor 
and playback heads. A switch is pr‘ 
vided in the lower left hand corne 
of the panel marked “Delaye 
Broadcast” and “Normal.” With th: 
recorder in “Normal” position, 
program may be recorder and moni 
tored as a normal recorder. With th 
switch turned to “Delayed Broad 
cast,” the recorder is utilized as fol 
lows: A tape previously recorded i 
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a Professional Tape Recorder 


Examining the design considerations followed in the development 
of a high quality tape recorder for use by broadcast and recording 
engineers. Details of tape handling, head construction and dynamic 
braking are described and analyzed. 


played from the playback head po- 
sition #1, the tape is then erased by 
the erase head in position #2, and 
another program is then recorded 
on the freshly erased tape at posi- 
tion #3. This permits the recorder 
to simultaneously play a previously 
recorded program and to record an 
incoming program for rebroadcast at 
a later time; one instrument does 
the work normally required of two. 
The recorder is also available in a 
version involving full track erase 
and record heads in positions 1 and 
2, dual track erase and record heads 
in positions 3 and 4, and a dual track 
playback head in position #5. A 
switch in the lower left hand corner 
then permits either the first set of 
full width heads or second set of dual 
track heads to be used, depending 
upon whether the tape is to be 
handled in the manner of a master 
involving utilization of the full width 
of the tape, or it is desired to store 
the recording for library purposes 
utilizing minimum tape storage. An- 
other version of the recorder is the 
stereo-monaural recorder, wherein 
a dual track erase head is provided 
for the upper track at position 1, a 
special dual track erase head is pro- 
vided to erase the lower section of 
the tape in position 2, an in-line 
record head consisting of two cores, 
each with its own coils, arranged co- 
axially in one housing is provided in 
position 3, and a similar coaxial 
playback head is provided in position 
1. This set up is used with two asso- 
ciated amplifier equipments, and re- 
sults in the ability to record two 
track stereophonic or binaural re- 
cording, single track recording by 
utilizing both tracks simultaneously, 
recording on the upper track only, 
recording on the lower track only, 
recording on the upper track a pro- 
gram already existing on the lower 
track and mixed with a subsequent 
signal, or vice-versa. 
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The construction of the heads is 
in accordance with the require- 
ments of maximum performance and 
maximum life. They are of lamina- 
ted core construction, of mu-metal, 
hydrogen annealed for maximum 
magnetic permeability, and all criti- 
cal surfaces are precision lapped to 
optical tolerances. The heads, of 
balanced coil construction for mini- 
mum hum and extraneous field pick- 
up, are potted in thermosetting plas- 
tic, within a shield of mu-metal 
which provides for maximum shield- 
ing. 

The pole pieces protrude through 
an opening in the shield, and when 
the width of contact of the core 
against the tape is other than to pro- 
vide full support for the width of 
the tape, additional support is pro- 
vided by forming the shield material 
to the finish radius of the pole piece 
itself. In this manner no portion of 
the tape rides unsupported in the 
contact area of the magnetic core. 

The use of dynamic braking in this 
recorder provides a very smooth 
control completely independent of 


wear. This dynamic braking is ac- 
complished by switching both take- 
up and rewind motors into a de cir- 
cuit, with provision for differential 
current providing maximum drag in 
the motor from which the tape is 
being spooled at the moment. Since 
dynamic braking is dependent upon 
the electrical supply, an additional 
light mechanical brake is provided, 
controlled by a solenoid. In the event 
of power failure, the mechanical 
brake falls safe to hold the tape 
steady or to stop it in the event the 
machine is in operation. This pre- 
vents spoilage of the tape should 
the current be accidentally cut off 
during rewind, with resultant dam- 
age to a recording. 

The push buttons normally pro- 
vided for use in recorders of this 
type have been replaced with toggle 
switch, positioned in the center of 
the drive panel. Mounted in a flexi- 
ble rubber diaphram, the toggle is 
merely flipped momentarily or held 
in contact in any one of four posi- 
tions to operate the recorder. Moving 
the control stick directly up places 


Fig. 1: Rear view of amplifier chassis. 1. Power transformer 2. bias meter set 3. bias level adjust 4. 
output transformer socket 5. input transformer socket 6. input Cannon receptacles 7. output Cannon re- 
ceptacle 8. connectors to heads 9. erase oscillator coil 10. power outlets 11. fuse post 12. power cord 
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Tape Recorder 


(continued) 


the recorder in run position. Sim- 
ilarly, moving the toggle lever from 
central position toward the user, or 
“down,” if the recorder is rack 
mounted, causes the apparatus to 
stop. To the left causes the tape to 
rewind at high speed and to the right 
is for fast forward. The control may 
be moved between fast forward and 
fast rewind at will and the tape will 
shuttle back and forth without any 
spillage or slack. 

The remote control units are con- 
nected through a multiple contact 
connector on the back of the drive 
mechanism. The entire control sys- 
tem is 27 de and may be run in nor- 
mal intercom wiring, without con- 
duit. The positive circuit stop con- 
nection is quite unusual. Since the 
stop is accomplished by momentary 
closing of the circuit instead of by 
the usual momentary opening of the 
circuit, it is possible to have as many 
control stations on a single recorder 
as desired, with the remote control 
boxes provided with a matching 
plug. This means a remote control 
unit may be plugged into an outlet, 
used to exercise control over the re- 
corder, and then unplugged leaving 
the recorder in operation. 


Bias Level Check 


All the electronics required for 
the operation of the recorder, in- 
cluding the power supply for the 
amplifier unit are shown in Fig. 2. 
Basically, the amplifier consists of 
a power supply, including de fila- 
ment supply, microphone pream- 
plifier, record amplifier, erase ampli- 
fier, bias amplifier, playback pream- 
plifier, line output amplifier, and all 
necessary equalization circuits re- 
quired to conform to NARTB equal- 
ization. In addition a metering cir- 
cuit is provided which may be 
switched to read “Record Level,” 
“Bias Level” and “Output Level.” 

An outstanding feature of this 
equipment is the bias level check 
system. On the amplifier chassis are 
provided two controls in the bias 
system, one for bias level, the other 
for the meter reading position for 
proper bias level. When proper bias 
level is determined by setting the 
bias level control for any given tape 
in accordance with adjustment in- 
structions, the meter adjustment is 
then screw-driver set to give a read- 
ing of 100 for that bias level. Read- 
justment of bias to compensate for 
unusual voltage conditions that may 
be encountered then becomes a sim- 
ple proposition. 
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hESC 


Chamber as constructed at RCA. Special vibration mounts support ceiling and floor of room 


Anechoic Chamber Construction 


Problem of screening out unwanted noise is answered by 


having room completely supported by vibration mounts 


—- chambers provide a special laboratory where acoustical 
manifestations may be measured and examined in their elemental, 
vibratory state and every square inch of the room must be constructed 
with this in mind. 

The proposed site for three such structures to be constructed at 
RCA was at the new RCA Cherry Hill plant in suburban New Jersey. 
Proximity to five inter-connected laboratory buildings in the midst of 
an area planned as a shopping center and housing development did not 
hold much promise of success for echo-proof chambers. Other potential 
sources of noise interference were also liable to be transmitted to the 
chambers and register misleading information on the sensitive meters 
used in electronic measurement. Such conditions in modern industrial 
research installations are not unusual: there are tew places in and 
around plants and even company offices that do not feel the effects of 
noise and vibration in one form or another. 

Since any noise usually originates as a result of vibration it was 
deemed best to concentrate on the attenuation of the vibration itself. 
It was planned that high frequencies would be absorbed by adequate 
insulation and by complete closure of all joints around conduits, pipes, 
wall, ceiling and floor junctures. Low frequency impulses would be 
attenuated by a vibration-proof mounting system. 


Interior Sound Escaping 


Another consideration of the same problem dealt with the possibility 
of interior sound escaping from inside the chamber, thus reducing the 
necessary background of acoustic perfection in which the TV and 
radio equipment had to be tested. 

Two architectural firms examined these particular requirements and 
submitted proposals for the construction of the room. One of the speci- 
fications laid down by the architects was that vibration mounts would 
have to be positioned underneath the flooring. This became a large 
scale test of the engineered mounting systems which Robinson has 
been producing for many years. 

Each room was to be 12 ft. high and 20 ft. square with an area of 
400 sq. ft. on the floor and on the ceiling. Such building and acoustical 
materials as 2 in. of concrete planking, 4 in. of concrete slab, an inter- 
mediate layer of 5 in. of fibreglass and a '% in. metal footdeck com- 
prised the bulk of the 25 ton weight. These are effective materials 
suitable for filtering and absorbing high frequency vibrations borne 
through the air as noise. The chamber was constructed inside the 
second floor room of the main building—a room within a room. The 
floor and four walls were supported on 327 individual columnar 

(Continued on page 123) 
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CUES for BROADCASTERS 


Practical ways of improving 


station operation and efficiency 


Conelrad Alert Receiver 
ROY L. GALLAGHER, 


Chief Engineer 


WWBG, Bowling Green, O. 


\ ANY successful solutions have 
been developed for the problem 
of listening to Conelrad alerts. 
These range all the way from special 
eceivers to makeshifts of all kinds. 
Because of the fact that new stations 
ire still being granted and are going 
on the air regularly, the problem is 
till with us. Monitoring can be done 
most easily with a special receiver 
designed for that purpose and there 
are some very acceptable models on 
the market. However, they do cost 
money, and in many cases, that is 
something the small operation just 
ain't got’! 

An ordinary radio receiver is very 
useful in many ways, and a commu- 
nications type is even more useful. 
It can be used to monitor WWV for 
time signals; it can, at times, be used 
to pick up other stations for re- 
broadcast, etc., and it can be used to 
check for harmonic radiation. Also, 
it can easily be modified to serve as 
a highly successful Conelrad moni- 
tor with the addition of only a few 
parts, some of which may be pur- 
chased on the surplus market, if 
vou're lucky. 

We modified a Hallicrafter S-85 
ind it has been performing very 
well. The circuit depends on the 
AVC action of the set by making use 
of the difference in current flowing 
in the plate circuit of an AVC con- 
trolled stage between conditions of 
carrier and no carrier, In the S-85 
there is a convenient place to break 
the B+ line at the terminal #4 of 
I. F. transformer T 2. This allows us 
to use the combined plate currents 
of the 6SK7 I. F. amplifier and the 
65G7 R.F. amplifier. These tubes are 
both controlled by the AVC action 
and use 23 ma. of plate current un- 
der no-carrier conditions. This drops 
to 13 ma. when our key station is 
tuned in. As a matter of interest, the 
plate current to these two tubes 
drops to 8 ma. when our own carrier 
is tuned in (with the receiver lo- 
cated at the transmitter). 

Referring to the circuit diagram, 
you will see that relay RY 1 closes 
when the carrier goes off, thus sup- 
plying voltage to the coil of relay 
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RY 2. This is a ratchet type relay 
which supplies power to the bell, 
and cuts in the speaker, so the op- 
erator can determine whether the 
alarm was caused by an elert, or by 
transmitter difficulty at the station 
being monitored. The ratchet type 
relay holds its position until it re- 
ceives another pulse of current. This 
is supplied by the reset push button. 
The switch is simply to silence the 
bell when you desire to listen to the 
speaker. The 1500 ohm pot. across 
relay coil of RY 1 acts as a variable 
shunt across this relay, and serves as 
a sensitivity control. When the re- 
ceiver is being tuned, the sensitivity 
control is set so that the relay is in- 
active. After the desired station is 
tuned in, the control can be set to 
the point which gives reliable ac- 
tion. 


Neon Indicator 


JACK FLEMING, Ch. Engr. Radio 
Station WYVE, Wytheville, Va. 
| ERE is a circuit which I believe 
could be helpful in many cir- 
cuits in the broadcasting field. The 
circuit is a Blown Fuse Indicator. It 


NEON BULB 


FUSE 


10 V.A.C 


ee 
BLOWN FUSE INDICATOR 


is very simple, and easy to install. 
A neon bulb is mounted next to the 
fuse holder, and is connected in 
parallel with the fuse. When the fuse 
blows, the bulb will light up and in- 
dicate that the fuse is blown. 


New TV Prompter Permits 
Straight-Ahead Reading 


A new prompting device that per- 
mits the TV speaker to read lines 
placed directly in front of him yet 
invisible to the TV camera is now 
being marketed. 


Speaker sees lines imposed on screen 


The device consists of mirrors and 
an angular light projection. One of 
the mirrors used in the device is 
transparent so that while it reflects 
an image directly to the speaker, the 
image itself cannot be seen by the 
audience since the TV camera looks 


Unit employs projector and transparent mirror 
right through the transparent mirror. 

The device is available from Re- 
flectone Inc., Post Rd. & Myano, 
Stamford, Conn. 


$$$ FOR YOUR IDEAS 


Readers are invited to contribute 
their own suggestions which should be 
short and include photographs or rough 
sketches. Typewritten, double-spaced 
text is requested. Our usual rates will 
be paid for material used. 


New 


Potentiometers 


TRIMMING POTENTIOMETER 


The Model 160 TRIMpot is most suit- 
able for aircraft and missiles industries 
due to its high temperature and powet 
rating characteristics. Operating temp. 
range —65°F to 350°F; power rating 0.6 


POTENTIOMETER 


The +500 ACEPOT is a subminiature 
wire-wound precision potentiometer 
only 14” in diameter and is now made 
in special ganged units of high precision 
and accuracy. They are available in the 


POTENTIOMETER 


The MP-10 is a comparison standai 
rotation-to-voltage transducer for basi 
measurement, potentiometer testing an: 
calibration, and analog multiplication 
Resistance range 5K to 200k, tolerance 


w at 100°F and 0.5 w at 200°F. Resolu- 
tion as low as 0.25% over the 25-turn 
adjustment range. Available in standard 
resistances from 10 ohms to 10,000 ohms. 
Unique self-locking shaft design elimi- 
nates lock-nuts. Units are splash-proof, 
dust-proof and corrosion resistant. Vi- 
bration; 10-20G: 10-20,000 cps. Bourns 
Laboratories, 6135 Magnolia Ave., 
Riverside, Calif. TELE-TECH & ELEC- 
TRONIC INDUSTRIES (Ask for 10-7) 


POTENTIOMETER 


Series Y precision potentiometer is a 
single turn continuous rotation com- 
ponent designed for servo or bushing 
mounting. As many as 14 sections may 
be ganged during manufacture and as 
many as 17 taps may be added to any 
section. Operating range is —55°C to 
+80°C. Power rating 3.4 watts at 25°C; 
2.5 watts at 40°C. Linear models have a 


resistance range from 200 to 100,000 
ohms. Standard accuracy of linear units 
is +0.3% independent linearity, making 
them suitable for many computer and 
servo applications. As a result of the 
small shaft and shorter radius at which 
wiper friction operates, standard torque 
is .035 oz./in. @ 20° C. Ace Electronics 
Associates, 125 Rogers Ave., Somerville, 
Mass. TELE-TECH & ELECTRONIC 
INDUSTRIES (Ask for 10-9) 


POTENTIOMETERS 


The C-158 series of precision ganging 
potentiometers are ideal for applications 
requiring a high degree of accuracy in 
limited space. Sturdy anodized alumi- 
num housings are machined from solid 
aluminum for optimum linearity and 
ganging dimensions. Multiple ganged 
units can be electrically phased inde- 
pendently without disassembly. Pre- 
cious metal contacts are used exclu- 
sively and permanent dust-covers en- 


5% standard. Temperature coefficient of 
resistance +20 ppm per degree C. Rota- 
tion ten turns plus 90° electrical and 
mechanical overtravel at each end. Th« 
unit features linearities to .002% and is 
not susceptible to torque overloads 
(traveling-nut limit stop rated at 400 
in./lbs. static torque) or burnout (slider 
is fused). Analogue Controls Inc., 37 
West 20th St., New York, N.Y. TELE- 
TECH & ELECTRONIC INDUSTRIES 
(Ask for 10-11) 


TAPE POTENTIOMETER 
The “TA’POT” is a 144 in. laboratory 


type straight slide-wire with direct cali- 
bration for use in precision bridges and 
electronic equipment. Direct reading, in 
digits, simplifies interpreting scale read 
ings. The unit consists of a white vul- 
canized tape with a resistance element 
bonded to the edge. It is calibrated, afte: 
assembly, in linear or non-linear terms 


standard linearity of +0.5%. Models 
having non-linear output is +1%. 
Diameter 134 in. by 1% in. long, with 
a 14 in. diameter shaft. Helipot Corp., 
916 Meridian Ave., So. Pasadena, Calif. 

TELE-TECH & ELECTRONIC IN- 
DUSTRIES (Ask for 10-8) 
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close all single and ganged assemblies. 
Available in threaded bushing and 
servo-mounting types. Diameter 15 in. 
DeJUR-Amsco Corp., 45-01 Nothern 
Blvd. LIC. N.Y. TELE-TECH & 
ELECTRONIC INDUSTRIES (Ask for 
10-10) 


as required. Features are: Accurac 
within +0.1%; overall dimensions onl 
47,” x 3” x 214”; power dissipation 2 w 
available from 75 to 30,000 ohms. Howe! 
Instrument Co., 1106 Norwood, F' 
Worth, Tex. TELE-TECH & ELECC 
TRONIC INDUSTRIES (Ask for 10-12 
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NOW. cincu 


PRINTED CIRCUITS COMPLETE ee ae 
WITH COMPONENTS ASSEMBLED °°" 


PANEL - PRINTING - ASSEMBLY a 
WITH CINCH ‘‘STANDARD’’ COMPONENTS — 


Five pin stem types for 


Cc Oo M sy L e T e mounting tubes parallel to 


chassis and for printed cir- 
cuits. 


...and performance insured by the engineering, work- 

manship ... quality materials ...that for over a quarter of Ld 
a century has produced the metal plastic assemblies for the foremost users og 

of electronic components. 


(Below) Seven pin stem 
type for tubes vertical- 
ly mounted, 


= 


(Right) CINCH 
automatically 
made sockets 
assure the uni- 
formity and quality 
mandatory for use in 
AUTOMATION in the 
End Users Equipment. 


here as an example is 
shown reduced in size. 


( Printed Circuit reproduced 


CONSULT CINCH 


»P The CINCH organization is 
flexible, readily adapted to any 
electronic componet requirement 
. +. in military or commercial 
emergency. 


CINCH will design new, or 

re-design, parts within the 

category of their manufacture to 

fit your particular plans, and will 

also assist in the introduction in the 

CINCH components are avail- assembly of CINCH'S specially 
= aaa = designed component in your 
radio and TV equipment. 


Centrally located plants at Chicago, 
Shelbyville, Pasadena and St. Louis. 


CINCH MANUFACTURING CORPORATION 
1026 South Homan Ave., Chicago 24, Illinois 


Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 


WASHINGTON 
News Letter 


Latest Radio and Communications News Developments Summarized by TELE-TECH’s Washington Burea: 
SSS MIATA RR SE i UR RS A, TE I TE 


70% OF NATION’S HOMES HAVE TV—On the basis 
of unofficial but authoritative projections of the US 
Census Bureau’s June study of American households 
with one or more TV sets, TELE-TECH’s Washington 
bureau’s sources estimate that as of Oct. 1 the Census’ 
June estimate of 32 million TV households, 67°% of 
American homes, will have reached a total of 33 million 
homes. The Census Bureau pointed out in its June sur- 
vey, the first government estimate of television circula- 
tion since TV became a national medium, that the total 
number of American households as of April was 47,788,- 
000. The acceptance by the American public of television 
is also brought emphatically home by the fact that the 
April, 1950, decennial census recorded a 12.3% home TV 
saturation and a total of 5.1 million TV homes. About 
®» million more video sets are in clubs, taverns, hotels, 
motels, offices, public schools, colleges, churches, 
restaurants and other public and semi-public places. 


CIVIL DEFENSE PLANS—By the end of this year the 
Federal Civil Defense Administration according to its 
Warning & Communications Director’s information to 
TELE-TECH, plans to have completed the warning 
systems of the nation’s 250 principal target cities and to 
launch an emergency public radio service in which the 
country’s police and fire department radio systems will 
be the major parts of the civil defense emergency mobile 
communications control centers. The FCDA through its 
matching funds estimates the total control center con- 
struction requirements will amount to $67 million. 
Another important communications system for civil 
defense, the FCDA told this magazine, will be the 
amateurs. There have been, it was stated, around 320 
RACES (amateur civil emergency) plans approved or 
established in the cities, states and territories with more 
than 18,000 radio amateurs now actively engaged in the 
civil defense program. 


HISTORIC USE—In forecasting and plotting the course 
of the late summer and fall hurricanes, the United States 
Weather Bureau made historic use of a new medium of 
radio-facsimile, tied into its radar installations along the 
Atlantic Coast. Because of the success and speedy trans- 
mission of photographs of hurricanes, starting with 
Hurricane Connie, the Weather Bureau is _ installing 
the radio-facsimile transmitters and equipment, supplied 
by the New York Times radiofax subsidiary, at 14 
Weather Bureau radar installations on the Atlantic 
Coast with the terminal at the Washington National 
Airport headquarters of the Bureau. Photographing, 
development of the picture and its transmission, showing 
the hurricane as picked up on radar screens, requires 
only twenty minutes. 
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DEFENSE OUTLOOK—Selection of two outstandin 

authorities from the electronics field for key posts in th 

national defense organization—Secretary of the A 

Force Donald A. Quarles and William H. Martin as th 

first appointee to the newly created position of Direct: 

of Research & Development for the Army—not on! 

pinpoints the importance of electronics and radio in th 

building of the country’s defense but augurs continue 

and emphasized reliance by the armed services upon tl 

laboratories and manufacturing establishments of ou 
industry for the supplying of the most effective weapon 
systems. Both defense officials came into full-tim: 
government service after lengthy and distinguished 
careers with the Bell Telephone Laboratories from whic! 
they retired. Because of their unquestioned capabilitie 
and integrity, both Secretary Quarles and Mr. Marti: 
have received high acclaim from governmental leaders 
and newspaper editors in connection with their appoint- 
ments and their qualifications. 


POLICY PLANNING—During this fall, the FCC is con- 
centrating as much as it can with the huge workload of 
television authorizations and problems on the planning 
of policies and standards for the mobile radio and micro- 
wave services, the largest in terms of stations of the 
radio services under its regulatory jurisdiction. Th« 
blueprinting of the standards and rules and regulations 
in the mobile-microwave field has up to the present not 
been formulated from a long-range standpoint but has 
been carried on largely under a piece-meal or interin 
fashion. Now with a new chief of its Safety & Specia! 
Radio Services Bureau—Curtis Plummer, former Com 
mission chief engineer and chief of its broadcast bureau 
and Joseph Kinter, an able attorney who was assistan' 
broadcast bureau chief—the Commissioners anticipat: 
substantial assistance from its staff in the formulatio! 
of policies in this field which will aid not only in thei 
regulatory responsibilities but will contribute to the con 
structive expansion of these services. 


INDUSTRIAL RADIO—A “substantially” revised s« 
of rules to govern the special industrial radio servic 
which have been in the mill in one form or another sin 
1950, have been finalized by the FCC in a move con 
sidered an interim measure until overall special indus 
trial radio needs and the possibility of additional fre 
quencies for this service can be explored. The FC( 
notice of adoption of the new rules, which become effec 
tive Nov. 1, pointed out that the new regulations “spe 
out in detail” those activities which form the basis « 
eligibility in the special industrial service. 


ROLAND C. DAVIE. 
Washington Edito 


National Press Building 
Washington, D. C. 
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The GPL Vari-Focal Lens is equally useful 
studio and field; fits all monochrome and color 
image orthicon cameras. 


The GPL Vari-Focal Lens can handle an entire 
show with one camera; can perform most work 
ordinarily requiring two chains. 


The GPL Vari-Focal Lens has a focal range nearly 
twice that of any other lens in the industry; can 
make a 10:1 change in focal length in two 5:1 
steps—from 3” to 15” and 6” to 30”. Once focused, 
object remains sharply focused, including corners, 
as focal length is varied. 

The GPL Vari-Focal Lens has the same standard 
of resolution as high quality camera lenses of 
fixed focal length. 

The GPL Vari-Focal Lens can zoom from a long 
shot to an extreme close-up, continuously, without 


For full information or demonstration 


oon ow 


disturbing pick-up continuity or camera orienta- 
tion. Speed of full zoom is variable from 2 to 30 


seconds. 


GP 


The 


L Vari-Focal Lens eliminates the need 


and expense of additional lenses. 


The GPL Vari-Focal Lens is silently motor-driven 


’ 


can be operated from camera or control room. 


The GPL Vari-Focal Lens is fully color-corrected; 
has flat field over entire range 
AND NOW—A NEW FEATURE. The GPL Vari- 


Focal Lens now is available 


with 


located at the cameraman’s 
fingertips. Changes of the 
focal plane can now be ac- 
complished by simple turns 
of the knob. 


m 


anual focal control, 


phone, write or wire: 


General Precision Laboratory INCORPORATED 


PLEASANTVILLE, NEW YORK 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 
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CAMERA CHAINS *¢ FILM CHAINS «FIELD AND STUDIO EQUIPMENT ¢ THE 


ATRE 


EQUIPMENT eGPL-CONTINENTAL TRANSMITTERS 


For product Information, use inquiry card on last page. 
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New Electronic Products 


POWER TETRODE 


The 4X250B, a radial beam power 
tetrode cooled by convection and forced 
air, is unilaterally interchangeable with 
the 4X150A in nearly all cases. A new 
integral-finned anode makes it easier to 


cool than the 4X150A. At equal plate 
dissipation, blower horsepower require- 
ment of 4X250B is '2 that of the 
4X150A. Unit now has a newly-de- 
signed oxide cathode and lower seal 
temperatures, and has an_ increased 
plate dissipation rating of 250 w, plate 
voltages of 2000 v, and doubled plate 
power of 500 w. Eitel-McCullough, Inc., 
798 San Mateo Ave., San Bruno, Calif. 
TELE-TECH & ELECTRONIC INDUS- 
TRIES (Ask for 10-1) 


LAMINATING RESIN 


“Ecco L 65” is a new low loss lami- 
nating resin. Resin produces low dielec- 
tric constant laminates for use in ra- 
domes, antennas and printed circuits 
It is easy to use with either fiber glass 
cloth or mat. Resulting laminates retain 
excellent properties to 300°F. Properties 
of a typical laminate made with Ecco L 
65 are: Dielectric Constant—2.8; dissi- 


pation factor—0.0008; Surface resistivity 

above 10!! ohm; flexural strength— 
12,000 psi; water absorption—below 
0.045°. Emerson & Cuming, Inc., 800 
Washington St., Canton, Mass. TELE- 
TECH & ELECTRONIC INDUSTRIES 
(Ask for 10-2) 
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VOLTAGE TRANSFORMERS 


Shown here is one of a line of mini- 
ature precision voltage ratio transform- 
ers. These precision units are especially 
useful where voltage division or multi- 
plication is required to accuracies up 


to 0.01%. They are available in plastic 
encapsulated form or in hermetically 
sealed cases. Units having up to 10 ratio 
taps are available. Accuracies are main- 
tained with moderate output loading. 
This is a catalogued line of custom de- 
signed units and a number of stock 
types are described in Bulletin RT. 
Hycor Company, Inc., 11423 Vanowen 
St., No. Hollywood, Calif. TELE-TECH 
& ELECTRONIC INDUSTRIES (Ask 
for 10-3) 


PRECISION RESISTOR 


Series 1300 type resistor is a single 
section, card type, precision resistor de- 
signed for applications where there is a 
lack of space for the ordinary round 
wire-wound types. 

Unit is completely encapsulated for 
protection against humidity, salt-water 
immersion and extreme temperatures. 
On values up to 100K ohms, it is 1/2 in. 
x 2 in. x 3/32 in. thick. On values 
from 100K ohms to 1 megohm, card is 


5/8: in. x 5/8: in. x. 3/32 in. thick. It 
features precise operation from —55°C 
to +125°C. Wattage rating 0.06 w on 
each section. Tolerance +1%. Daven 
Electronic Sales Corp., 191 Central Ave., 
Newark, N.J. TELE-TECH & ELEC- 
TRONIC INDUSTRIES (Ask for 10-4) 


CARBON CONTROLS 


Designed specifically for printed ci: 
cuit applications, these strip-type ca: 
bon controls have resistance wafe: 
mounted directly on a phenolic pane 
Controls have straight, tinned termina! 


which project through punched slots i: 
printed sheet for dip soldering. The: 
are mounted at right angles to th: 
chassis by means of shouldered tabs. Ti 
save space, multiple sections can bs 
mounted about 1/2 in. behind eac! 
other. Single, dual and triple section 
are available, in resistance values fron 
250 ohms to 10 megohms. P. R. Mallory 
& Co., Inc., 3029 E. Washington St., In- 
dianapolis, Ind. TELE-TECH & ELEC 
TRONIC INDUSTRIES (Ask for 10-5) 


TIME DELAY RELAYS 


This new line of relays provides 
proportional delayed reset after curre! 
interruption. They can be supplied 
hermetically sealed in an extruded alu 
minum housing, as shown, or in 
standard dust cover. Their main fun 
tion is to delay application of plate volt 
age in gas and vacuum power tube 
until filaments or heaters have reache 
the proper temperature. Time delay 
from 5 sec. to 1 hour and reset tims 


- 
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on 
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ae, 


& 
Sy 
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from 30 sec. to 7 1/2 min. can be pro 
vided. Available in standard or gov 
erned D.C., or 60 or 400 cycle ac motors 
The A. W. Haydon Co., 232 No. Elm St 
Waterbury, Conn. TELE-TECH 4 
ELECTRONIC INDUSTRIES (Ask fo 
10-6) 
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New 1700 series Mallory split-reed 
vibrator* uses special alloy leaves which 
serve both as contacts and as springs .. . 
eliminating usual button contacts. Life 

< 1s greatly increased, constancy of oulput 
improved, and driving power reduced. 

‘Patent Applied 
s a hk NI PS iid ow ; 

the 

T 

be 

e 
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Qn New Heav y Duty Mallory Vibrator 

on 

ory 

In 


C. gives far longer life, constant output 


For the peak in dependability and performance, plan to use this new- 
est Mallory vibrator in your communications equipment. A com- 


: ‘letely new idea in vibrator design eliminates conventional contact 
a I 7 oe \ , t rat COMPLET 
ied buttons. The spring leaves themselves ... made of special contact POWE e 
lu alloy ...act as contacting members. This design provides greatly SUPP;_, . 
, increased contact area, with these important advantages: It may b, t} _ 
n¢ . . lat 
mn time: IU a: 
alt Consistently Longer Life. Tests made on heavy duty cycles "big and redy, cam ave 
be prove up to 100% greater service can be expected ... with a high fall nPloving en 
: ‘ auior rsh OMDplete 
he degree of consistency. supply ypibrap ic] at 
ay . ns ‘ aes IDrapagel ~ Wer 
m Steadier Output. The decreased rate of erosion means less change paid ered ap : _ a es be 
c ° ‘ ° ° e 18) yy “fOun th 
in contact spacing, less variation in voltage. nine “duty 1709. the ney 
ry . . = ator t a ; CTies 
Flare-Proot Starting. The new low-mass design permits wider Servic D ne long, reli ble 
3 : Ice, Sig v Nah 
contact spacing to prevent start-up flare... without need for cise balane; 'SN includes p 
a i> ING Of ppiy: r 
greater driving power. Ponents, lotmat tical com- 
ae ‘ ‘ CONnsar:,.... Ua! Fratino 
Exceptional Uniformity of characteristics is made possible by tee rvative, ¢ ry ure 
. ‘Cc . 120E( ry . Im 
the simplified design. into Vibrapacks fit As . , 
e = ° Crowde . y Cat ily 
Minimum Size for heavy duty ratings. further inf ‘oe layout Fo; 
\ allas. Mation. 4.7. - 
lhe new design is available in the split-reed type shown here, for 6/12 volt requir. Of your <p. ime 
service, and in the Duplex heavy duty model without the split reed con- nents, i 
struction. For full technical data, and for a consultation on your specific 
power supply requirements, write or call Mallory. 
Expect more...get more from 
Serving Industry with These Products: . 
ro 
ov Electromechanical—Resistors * Switches * Television Tuners * Vibrators FR MALLORY @ CO. inc. 
or: Electrochemical—Capacitors e Rectifiers °* Mercury Batteries 
St Metallurgical—Contacts * Special Metals and Ceramics * Welding Materials 
x 
fo Parts distributors in all major cities stock Mallory 
standard components for your convenience. P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA ' 
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New Power Supplies 


KLYSTRON POWER SUPPLY 


Type 809 provides beam voltages from 
250 v. to 600 v. at 65 ma, reflector volt- 
ages trom 0 to 900 v. at 50 micro- 
amperes, square wave modulation be- 
tween 400 and 200 cps and sawtooth 


modulation at line frequency. Ripple 
and regulation are kept within toler- 
ances comparable to more expensive 
units. A special feature is ease of chang- 
ing from ew to square wave modulation 
for peak power measurements because 
top of square wave is automatically 
clamped to previously chosen reflector 
voltage. Polytechnic Research & Devel- 
opment Co., 202 Tillary St., Brooklyn 1, 
N.Y. TELE-TECH & ELECTRONIC IN- 
DUSTRIES (Ask for 10-19) 


POWER SUPPLIES 


This line of industrial high voltage 
power supplies includes the “Basic 20” 
safety and convenience features, which 
guarantees supplies are completely safe 
for use by unskilled production work- 
ers, are flexible and accurate enough fo1 
laboratory research. Some of the “Basic 
20” features are: Reversible polarity; 
adjustable over-current trip-out—30% - 
150°°; adjustable over-voltage trip-out 


100°. -125°°; three-range grounded 
voltmeter; three-range grounded milli- 
ameter; fail-safe automatic grounding 
switch; and Zero-start interlock. NJE 
Corp., 345 Carnegie Ave., Kenilworth, 
N.J. TELE-TECH & ELECTRONIC IN- 
DUSTRIES (Ask for 10-20) 
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POWER SUPPLY 


This strain gage power supply is use- 
ful in most strain gage systems as a 
direct replacement of a battery. Com- 
plete isolation from the input line re- 
sults in less than 1 mv ripple from 


either output side to ground. Output 
is 5-15 v in 2 ranges at 0-1 amp, con- 
tinuously adjustable within 0.1%. Reg- 
ulation is 0.1%. Ripple less than .05% 
A 6 in. precision meter is located on 
the panel. Input 105-125 v, 60 cps 
Eagle Instruments, Inc., 14757 Keswick 
St.. Van Nuys, Calif. TELE-TECH & 
ELECTRONIC INDUSTRIES (Ask for 
10-21) 


AIRBORNE POWER SUPPLY 


Model XF1006 is a compact unit de- 
signed for use in military aircraft. Its 
dimensions are limited to 240 cu. in. of 
space and its weight is less than 5 lbs. 
Stability is maintained within a tem- 
perature range of +120°F to 6i° k. 
Input 105-125 vac at 400 cps, 100 vde at 
40 to 60 ma. Regulation held to 0.1%; 
ripple 2 mv. Has 6 miniature tubes and 


uses type 85A2 reference tube to attain 
high stability. Hermetically sealed 
transformers used to accommodate tem- 
perature range specified. Universal 
Electronics Co., 1720-22nd St., Santa 
Monica, Calif. TELE-TECH & ELEC 
TRONIC INDUSTRIES (Ask for 10-24) 
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POWER SUPPLY 


Model 140 is a 400 cycle regulate 
unit whose frequency is controlled ir 
ternally by a secondary standard cryst: 
at 409 cps +.005%, and externally fro: 
a variable oscillator or similar sourc: 


Frequency range is 375 to 425 cq 

Waveform is sinusoidal with low di 

tortion. Output 50 va max., 40 va opti 
mum. Primary power 110-120 v, 6 
cycle, single phase. Continuously vari 
able single phase output voltage be 
tween 0-135 v RMS. Size is 23%” wid 
13” high, 16145” deep. Weight 75 lbs 
Price $685.00. The Geri Specialty Co 
P.O. Box 103, Upland, Calif. TELE 
TECH & ELECTRONIC INDUSTRIES 
(Ask for 10-22) 


POWER SUPPLY 


A continuous source of dec power 
this selenium bridge rectifier ty; 
power supply, which can be utilize 
for ali types of signal or control sy 
tems. It is used in fire alarm systen 
and is applicable for excitation o 
magnetic chucks, small motors, altern: 
tors or dynamometers. The unit h 
low internal impedance, choke-co! 
denser hum filtering, and requires 1 


warm-up. Protection against sho! 
circuit damage is incorporated in t! 
supply. Available in power sources 
to 500 vde and 500 ma. Slaughter C: 
1700 Nicklin Ave., Piqua, Ohio. TEL! 
TECH & ELECTRONIC INDUSTRI! 
(Ask for 10-23) 
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UNIFORMITY ana STABILITY 


specify @AYTHEDW) Gold Bonded Germanium 


You'll find these small, rugged, hermetically sealed 1N305, 1N306 and 1N307 DIODES: 
Raytheon Germanium Diodes ideal for Computers, ® High forward current at low voltage 
Magnetic Amplifiers, Power Supplies, Detectors, Meter Low saturation current 
Protection or countless other applications where extremely Operable to 90°C with high uniformity and 
low forward resistance and high reverse resistance stability 
characteristics are important. Here are some of the ® Mechanical ruggedness 
advantages you get when you specify Raytheon ® Small size 


te es eee 


NT) Ff | | | as Forward Volts DC mA. Peak Inverse Reverse uA | 
FORWARD ats 2S oB VOLTAGES | ma for100mA —_(max.)_ _Volts__at a 


0.8 125 E 2 
0.8 150 
1.0 50 


meal 


Temperature rating —55°C to +90°C (Above ratings at 25°C) 


Forward Voltage — Volt 


RAYTHEON | 
MANUFACTURING 
COMPANY 


Raytheon can supply both germanium and silicon diodes, electri- 
cally matched, if required, in assemblies to meet your needs. For 
quotation, send your specifications to the nearest Raytheon office. 


RAYTHEON MAKES ALL THESE: 


VISIT RAYTHEON BOOTHS 73-4-5 AT THE NATIONAL ELECTRONICS CONFERENCE, CHICAGO 
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New Test Equipment 


CURVE TRACER 


Type 570 Characteristic-Curve Tracer 
displays families of curves on face of 


a cathode-ray tube, calibrated to per- 
mit accurate current and voltage read- 
ings directly from screen. Features in- 


clude: Ep-Ip, Eg-Ip, Ep-Ig,, Eg-Ig.,, 
Ep-Ig and Eg-Ig; 9 voltage ranges from 
0.1 v/div to 50 v/div; 11 current ranges 
from 0.02 ma/div to 50 ma/div; 8 plate 
supply sweep voltages from 5 to 500 v. 
peak; 11 series load resistors from 300 
ohms to 1 megohm; 7 grid-step values 
from 0.1 v/step to 10 v/step; and 17 
different heater voltages. Tektronix, 
Inc., P.O. Box 831, Portland 7, Ore. 
TELE-TECH & ELECTRONIC IN- 
DUSTRIES (Ask for 10-25) 


SPECTROPHOTOMETER 


Color can now be electronically 
analyzed and immediately indicated on 
3 meters in terms of their CIE (Inter- 
national Committee on Illumination) 
standard distributions with use of Tri- 
stimulus Spectrophotometer, Model 
1602-A. Small, light, and portable, unit 
is designed for use by TV stations, TV 
tube manufacturers, photographic lab- 
oratories, dye and paint manufacturers, 
and many others. Three built-in high 


gain amplifiers having gains of over a 
million times insure the sensitivity of 
this unit. 6” x 7” x 12” housing; 115 vac 
operation. Telechrome Inc., 632 Merrick 
Rd., Amityville, N.Y. TELE-TECH & 
ELECTRONIC INDUSTRIES (Ask for 
10-26) 
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ANTENNA BRIDGE 


The Millen 90672 Antenna Bridge is 
an accurate and sensitive bridge for 
measuring impedances in the range of 
5 to 500 ohms at radio frequencies up to 
200 MC. A variable capacitor capable 


rd 
of high accuracy and permanency of 
calibration over a wide range of fre- 
quencies is used as the variable element, 
since the unit employs no variable 
resistors of any sort. The bridge may 
be used to measure antenna radiation 
resistance, antenna resonance, trans- 
mission line impedance, standing wave 
ratio, and receiver input impedance. 
James Millen Mfg. Co., Inc., 150 Ex- 
change St., Malden, Mass. TELE-TECH 
& ELECTRONIC INDUSTRIES (Ask 


for 10-27) 


DIGITAL VOLTMETER 


Model 451 provides automatic meas- 
urement of de voltages and displays 
them in a horizontal line of four lumi- 
nous numerals 1 in. high, plus the deci- 
mal point and polarity sign. Unit op- 
erates as a self-balancing potentiometer 
and is life-tested for 20 million read- 
ings. Voltage measurements are made 
in 3 ranges; Zero to +9.999 vde; +09.99 
to +99.99 vdc; and +0999 to +999.9 
vde. Resolution for the 3 ranges is 


+0.001, +00.01 and +000.1 vde. A series 
of mercury cells assembled in a bat- 
tery-pack supplies the reference volt- 
age for measurement. Non-Linear 
Systems, Inc., Del Mar Airport, Del 
Mar, Calif. TELE-TECH & ELEC- 
TRONIC INDUSTRIES (Ask for 10-28) 


TELE-TECH & 


OSCILLOGRAPH 


Type 331 is a cathode-ray oscillogra; 
suitable for laboratory testing of maz 
types of electronic computers. Unit c: 
be used for time measurements fro 
as short as 0.08 usec to as long as 2 


sec. Functions as an ac/dc voltmet 
range 0.4-400 v, full scale, with 
upper frequency limit of 4 MC (30° 
down). Uses Type 3WP-CRT; accele: 
ating potential 1500 v. Power 140 w 
size 778” x 9” x 1915”; weight 19 lb 
Calibration accuracy within 5%. Allen 
B. Du Mont Laboratories, Inc., 750 
Bloomfield Ave., Clifton, N. J. TELE 
TECH & ELECTRONIC INDUSTRIES 
(Ask for 10-29) 


PULSE CODE GENERATOR 


Model 500-A features a 4-chann 
constant current output controllable 
100 MC steps with a fill-in in betwe: 
from 100 ma to 1.1 amps per chann 
Two are positive current and two ; 
negative current, with the base line 
ground potential. Constant current 
assured by a sampling and feedbac 
technique with each channel indepen 


ent of the other. Unit can be used f 
core testing, data handling, counte 
measures, beacon testing, and transist 
testing. Electro-Pulse, Inc., 11861 Tea 
St., Culver City, Calif. TELE-TEC 
& ELECTRONIC INDUSTRIES (A 
for 10-30) 
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NEW SINGLE LENS 


Complete Projection System 


The New Gray 3B Telojector (2” x 2” Trans- 
parency Slide Projector) utilizes a single lens 
—permits superposing of two images on an 
optical axis... eliminates any need for ex- 
ternal registration adjustment. The improved 
unit provides positive focusing of images on 
the camera tube with an uninterrupted se- 
quence of slides for television commercials, 
news flashes and photographs or station and 


sponsors’ identification. 


C3 £27 


AND DEVELOPMENT CO., Inc., Hilliard St., Manchester, Conn. 
Division of the GRAY MANUFACTURING COMPANY 


f 
’ i % ¢ 
"9 * / RESEARCH 
X ; j t 


for TV 


Precision Projection 
BETTER Commercials at LOWER COST 


Yes ... mow you can use better 2” x 2” 
transparencies in uninterrupted sequence 
at lower cost. Important too, Gray Telo- 
jector is low in initial cost . . . ideal for 
budget-minded program directors. Telo- 
jector is compact, light weight, trouble- 
free. Two turrets take up to 12 slides at 
one loading. Additional loaded turrets are 
substituted in a matter of a few seconds 
. .. providing unlimited continual sequence. 
Controlled locally at the unit or remotely 
at the master video console. Also, can be 
used with the Gray 35B Manual Control 
Box to produce superposition, laps, fades 
and slide changes at any desired rate. 


WRITE FOR: 


Broadcasting Equipment. 


Illustrated, detailed information on the 
NEW, SINGLE LENS GRAY TELOJECTOR 
and complete line of Gray Television- 


New Electronic Components 


COUNTING TUBE 


Model GS12D, a “Dekatron” cold 
cathode counting tube, has 12 cathodes 
brought out to pins on the base. It 
has a 13-pin base, plus 2 extra leads. 
Counting scale of 12 makes it valuable 


in studies involving dozens, _ gross, 
inches, etc., and is a useful divider in 
many types of timing units. Counting 
rate from 0-4000 pulses per second. 
Tube 3.49 in. in length, bulb diameter 
1.3 in., and base diameter 1.39 in. Max. 
total anode current 0.35 ma and max 
voltage between electrodes 140 v. Min 
supply voltage (anode to cathode) is 
350 v. Atomic Instrument Co., 84 Massa- 
chusetts Ave., Cambridge 39, Mass. 
TELE-TECH & ELECTRONIC INDUS- 
TRIES (Ask for 10-18) 


GERMANIUM RECTIFIERS 


The IN91, IN92 and IN93 series, used 
for blocking, magnetic amplifier, and 
magnetic control applications, are said 
to have a reverse current 20% lower 
than RETMA specifications for this 
type. The IN368 rectifier is applied 
where high forward-to-reverse current 
ratios are required. RMS input voltages 
for the IN91, IN92, IN93 and IN368 


TTT 


under inductive load are 70, 140, 210 
and 140 v; de output currents, 150, 100, 
75 and 100 ma; peak inverse ac voltages, 
100, 200, 300 and 200 v. Federal Tele- 


phone & Radio Co., 100 Kingsland Rd., 


Clifton, N. J. TELE-TECH & ELEC- 
TRONIC INDUSTRIES (Ask for 10-15) 
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CAPACITOR 


The Royal Cub is designed for appli- 
cations requiring high temperature 
operation, high stability, and small size. 
The use of Polykane, a solid thermo- 
setting compound, enables it to with- 


stand severe vibration and_ shock. 
Operating temperature range 50°C 
to +100°C at full rated voltage. Insu- 
lation resistance at 25° C exceeds 4,000 
megohms-ufd, with power factor less 
than 1%. Available in 100, 200, 400, 600, 
1000 vde working; capacitances from 
001 to 1.0 ufd, depending upon voltage. 
Cornell-Dubilier Electric Corp., 1006 
Hamilton Blvd., So. Plainfield, N. J. 
TELE-TECH & ELECTRONIC INDUS- 
TRIES (Ask for 10-13) 


CERAMIC SHAPES 


AlSiMag 393 custom made ceramics 
as thin as .009” are helping to over- 
come limitations of some of the cur- 
rently used insulating materials in 
certain electron tube applications. Prin- 
cipal features are: ability to de-gas 
at higher temperatures; extension of 
operating temperature range for the 
finished tube; reduction of damage 
caused by fatigue failure of parts; 


elimination of emission loss resulting 
from high temperatures, shock and 
vibration; resistance to heat deteriora- 
tion. American Lava Corp., Cherokee 
Blvd. & Mfgrs. Rd., Chattanooga, Tenn. 
TELE-TECH & ELECTRONIC INDUS- 
TRIES (Ask for 10-14) 


TELE-TECH 


MAGNETIC AMPLIFIER 


Transi-Mags are a standard line o 
transistor-magnetic servo amplifie: 
featuring the use of static component 
absence of filaments, high sensitivit: 
and high input impedance with flexi 


bility in servo system application 

These units are available for almost al 
of the standard servo motors for opera 

tion on 400 or 60 cps. Standard ambient 
temperature range of —50° C to +71° 

but higher temperature units are avail 

able. Small size and light weight make 
them suitable for airborne applications 
Magnetic Amplifiers, Inc., 632 Tinton 
Ave., New York, N. Y. TELE-TECH & 
ELECTRONIC INDUSTRIES (Ask for 
10-17) 


SILICON RECTIFIERS 


These tiny power rectifiers are 
signed for use in equipment wh: 
miniaturization and high temperatur: 
are of prime importance. They take u 
3/100 cu. in. of space and weigh 7/10 
of an oz; have been tested to operat: 
at as high as 200°C, are shock an 
vibration-proof. Available in 6 voltag: 
ranges, can handle voltages up to 100! 
v, with de output currents from 300 
400 ma. Reverse leakage currents unde 


.05 ua, in many cases. Directly inte 
changeable in many instances wit 
vacuum tubes, selenium or germaniu! 
junction rectifiers. Automatic Mfg 
Corp., 65 Gouverneur St., Elizabeth 
N. J. TELE-TECH & ELECTRONI( 
INDUSTRIES (Ask for 10-16) 
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LED Printed Circuit Copper 


® Now that Revere Rolled Printed Circuit is available, nothing need 
deter you from switching to printed circuitry. This copper is supplied 
to laminators in standard coils of 350 lbs., in widths up to 38’, and 
in .0015” and .0027” gauges, weighing approximately 1 oz. and 
2 oz. per square foot. 

High in conductivity, uniformly dense through and through and 
side to side, Revere Rolled Printed Circuit Copper is easily etched 
and soldered. 

When ordering blanks from your laminator, specify Revere Rolled 
Printed Circuit Copper. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton 
and Joliet, Ill.; Detroit, Mich.; Los Angeles and Riverside, 
Calif.; New Bedford, Mass.; Newport, Ark.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 


For product information, use inquiry card on last page. 101 


@ For production or laboratory use, 
units with performance characteristics 
similar to those shown below can be 
furnished to your configurations and 
frequency requirements. 


KEARFOTT MAGIC TEE +W 122-1A 


A broad band impedance-matched hybrid junc- 
tion, engineered and produced to exacting 
tolerances in RG 52/u, or RG 67/u. This Magic 
Tee provides a maximum VSWR of 1.20 over a 
10% band width...has isolation of better 
than —35db from any arm with output balance 
of 0.1% or better. 


Available in aluminum or brass. 


TYPICAL CURVE 


Write for brochures on Microwave 
Components Test equipment 


KEARFOTT 
SPECIALIZED MICROWAVE COMPONENTS 


IMPEDANCE-MATCHED 
MINIMUM VSWR 


KEARFOTT 
SHORT TWIST 
+W 128-1A 


Where space is important...an X band 90° 
rotation in only '%,” of guide length. 
abet eon om ae 
r ——+ + %, BAND WIDTH } y 
rr esa ie25 


+ 


| __ FREQUENCY IN MEGACYCIE 


CURVE 1—For minimum VSWR at midband. 
CURVE 2—For optimum broadband characteristics 
Good power handling capacity and low VSWR. 
Other units of this matched series include a 
“Twist and Turn Elbow,"’ a 90° E to H Plane 
Tee, Mitred Elbows and a block type Magic Tee. 
These and standard components can be sup- 
plied for specific frequency ranges from 2.5 to 
17.5 KMC., upon request. * PATENTS PE ; 
Kearfott Stock X-Band units are frequency 
matched at 9.0 KMC. Other units tuned to 
different design frequencies can be made on 
special order. Available in aluminum or brass. 


A CaN; ott COMPANY, INC. 


LITTLE FALLS, NEW JERSEY 
WESTERN MANUFACTURING DIVISION 
14844 OXNARD ST.¢ VAN NUYS, CALIF. 


A SUBSIDIARY OF GENERAL 


PRECISION EQUIPMENT CORPORATION 


MIDWEST OFFICE 
SALES OFFICES 188 W. Randolph St. 
Rit SS Se Sae Chicago, III. 
EASTERN OFFICE: 
1378 Main Ave. 
Clifton, N.J. 


SOUTH CENTRAL OFFICE: 
6115 Denton Drive 
Dallas, Texas 


WESTERN AREA OFFICE 
253 Vinedo Ave. 
Pasadena, Calif. 


. 
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For product information, use inquiry card on last page. 
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New Products 


VHF-UHF AMPLIFIER 


Model 23A amplifies 100 w to ove 
1000 w and operates over a frequenc 
range of 225 MC-400 MC. Modulatio 
frequency is 200 cycles to 20 ke. Dis 


tortion characteristic less than 3% 


full modulation. RF output and inpu 
impedance 52 ohms. Frequency re 
sponse within 2 db. of the 1000 cycl 
reference level; carrier noise chara 
teristic 50 db below full modulatio: 
Spurious radiation value 60 db beloy 
carrier power. Input power require: 
208 v, 3-phase, 4-wire, 60 cycles. Air 
Associates, Inc., Teterboro, N. J. TELE 
TECH & ELECTRONIC INDUSTRIES 
(Ask for 9-34) 


TIMING RECEIVER 
Model 2 PCM timing receiver, 


highly sensitive, low-noise figure, su 
perheterodyne is designed for receptio: 
of pulsed signals in 152 to 174 MC range 
Accepts and reproduces pulses fron 


1-20 usec long. Receiver noise figure i 
6-7 db, its bandwidth is 1 MC. AG(¢ 
maintains a constant output with inpu! 
signals varying from 5 uv to 10,000 uv 
its frequency stability of +.005% mak: 
adjustments 


manual unnecessar\ 


Mounts in a standard 19 in. relay rac 
by 10 1/2 in. high. Requires 100 m 
200 v regulated de and 6.3 vac powe 
supply. West Coast Electronics Co., 587 
W. Jefferson Blvd., Los Angeles, Cali! 
TELE-TECH & ELECTRONIC INDUS 
TRIES (Ask for 9-3) 
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One of a series on what makes one magnetic recording tape 


better than another 


_US SO Magnetic Re- 
cording Tape—newest in the 
famous Soundcraft line — 
brings you a combination of 
superior qualities that no other 
tape possesses. Qualities that 
let you capture and hear the 
true sense of violin strings, all 
the brilliance of brass, the col- 
or of wood winds... that faith- 
fully record the human voice 


*Trade-Mark for DuPont Polyester Film 
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REEVES SOUNDCRAFT CORPORATION 


10 EAST Sng St NY NY 


in all of its varied subtleties. 
Plus 50’s uniform output, 
inherently low signal-to-noise 
ratio, its 50% extra playing 
time, added strength and flexi- 
bility ... its dimensional stabil- 
ity in any climate. These are 
the special qualities that make 
it the choice of professionals 
and amateurs, alike, wherever 
tape perfection is required. 


And Soundcraft Plus 50 adds 
this special bonus: Its “Mylar” 
base assures virtually a lifetime 
of smooth, trouble-free service 
at no more cost per foot than 
other quality tapes. Like all 
Soundcraft products, Plus 50 
is engineered and made by 
tape recording specialists. Get 
some Soundcraft Plus 50 Tape 
at your dealer’s today. 


FOR EVERY SOUND REASON 


___... SOUNDCRAFT .... 


Dept. N6, 10 East 52nd Street, New York 22, N. Y. 


For product information, use inquiry card on last page. 103 


MISSILE SYSTEMS 


KLECTRONICS 


A number of significant developments have 
created new positions for engineers possessing 
unusual ability and advanced academic 


training in the following fields: 


Antenna Design... to develop advanced 
flush type antennas in connection with 
Missile guidance and other data transmission 


systems. Specialized training 1s desirable. 


Guidance Systems ... to develop 

guidanc e systems and electronic circuitry 

for missiles. The position requires experience 
In MICrO-wave CITC ultry, pulse techniques 


and systems analy SIS. 


Data Transmission ... to develop advanced 
automatic equipment for the transmission of 
data for missiles. The position requires at 

least three years’ development experience in 
instrumentation and telemetering and 


knowledge of communication theory. 


104 


Yuchbud MISSILE SYSTENIS DIVISION 


research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION * VAN NU WS, CALIF, 


For product information, use inquiry card on last page. 


| Yagi Antennas 


(Continued from page 85) 


3. They are usually housed sep; 
rately and therefore impose son 
extra mechanical and = enviro! 
mental weathering problems 


The system used in the subje 
antennas possesses none of thes 
limitations. Since there are no di 
tributed circuit elements involv: 
or no impedance transformation, th 
frequency sensitivity is limited on 
by the antenna itself. The mechan 
cal problems as well as the cost an 
general appearance are greatly in 
proved, since the system is hous: 
completely within the antenna. 


Wind Loadin 


Wind loading problems are ve 
important in antennas’ especial] 
those of a commercial nature 
they are quite often mounted 


Fig. 6: Frequency range vs R, X and VSWR 
values for typical 5010-8 single bay design 


high elevations and uninterrupte: 

operation is of extreme importanc: 

The following choices were dictat 

to some extent by the wind loadi: 

problem. 

1. The yagi design since it offers a 
extremely small surface area fo 
a given gain. 

2. High strength aluminum. allo 
construction because of it 
strength in terms of weight, non 
corrosive and electrical chara 
teristics. (6061T6 aluminum use 
has tensile strength of 4500 Ibs 
in.2 compared to 21,500 Ibs./in 
for standard tubing). 

3. Inert arc aluminum welded as 
sembly. As shown in the tab 
wind loading with 85 MPH win 
with 14 in. of ice is very small. 


Mechanical Resonanc 


Extensive vibration testing wi: 
done to determine the mechanic: 
resonance characteristics of the ar 
tenna. It was found that at natu 
resonance the amplitude of vibr: 
tion in the long elements of th 
lower frequency antennas was quit 
high. This characteristic is very ut 
desirable because of its destructi 
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AP er > 


PHENOLIC TYPES—Molded of dense, low- 


loss thermosetting resin, these forms are ideally 
suited for r-f coils, chokes, and other low-loss induc- 
tors. Axial lead types have end notches. Hairpin lead 


types isolate delicate windings from stress. 


IRON TYPES—Designed for audio 
“Hash” 


of high-resistance powdered iron in standard Grades 


GIF and Z25. 


chokes, 
chokes, r-f chokes, and similar uses. Molded 


Other grades on special order. 


PHENOLIC-with-IRON INSERT TYPES 
—Real space-savers for high-Q coils having several 
windings or multiple tapped windings. An iron core 
center section firmly molded to phenolic end sections 
combines the high-Q of iron types with the high 
insulation resistance of phenolic. 


COIL 


57 Staudard “/ypes for Immediate Delivery 


ity a 32 its 
ee meen oe YP 
HAIRPIN LEAD [F- ee ee 
a bette 2 .032°.002 *~ 
| 
TOT 
£.008 t+o92 * tooz t.005 +002 £.005 
ra 093 0937 8 0935 8 
Beep | CHs..| BH 
END VIEWS END roving END VIEWS 


Type DR-280-3 


Type DR-280-4 Type DR-280-5 


DIMENSIONS 
TYPE MATERIAL LEADS A (length) B c ) t 
DR-125 Phenolic 2-axial %”, ” 125” 028” .035” 014” 
or Iron* 
DR-156 Phenolic 2-axial %”, 12” 156” 032” 050” .032” 
or Iron* 
DR-187 Phenolic  2-axial %”, 5”, %” 167” 032” 060” .031” 
or Iron* 
DR-200 Phenolic 2-axial ¥y”", 3”, %” 200” 032” .060” .032” 
or iron* 
DR-218-1 Phenolic  2-axial %” 218” 032” 070” 032” 
DR-280-2 Phenolic 2-axial i" 280” 032” .070” .032” 
DR-280-3 Phenolic 1 hairpin ih” 280” 032” — _ 
each end 
DR-280-4 Phenolic 1 haripin i” 200” 032” — _ 
ra 
other end 
DR-280-5 Phenolic 2 hairpins Hy" 200” 032” — _ 
or each end 
Phenolic- 
with-iron 
insert* 
*NOTE: All iron available in 


grades GIF and as standard. 


Types DR-125, 156, 187, 200, 218-1, 


F AXIAL LEAD 
TYPES 


and 280-2 


TOROIDAL.Q (with negligible coil losses) VS. 
FREQUENCY — Iron Grades GIF and Z25 


EFFECTIVE Q — 
(Toroidal ) (Tore (Toroidal 1Q) 
Lt of core with air ga; gap 


SCI TOM 
PT NU 


soo LET NCI 
reas TTT NUIT 
wool tf DECENT 
Como 


105 if 
FREQUENCY (CPS) 


ailored leads resist bend- 
ing close to the form—protect 
delicate windings. 


Specia 


FREE cays OF THIS CHART... pro- 
tected by laminated plastic for wall or 


desk use sent on letterhead request. 


Electronic Components Division 


STACKPOLE CARBO 
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N COMPANY, 


In Canada: Canadian Stackpole Ltd., 550 Evans Ave. 


St. Marys, Pa. 
, Etobicoke, Toronto 14, Ontario 
For product information, use inquiry card on last page 105 
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MODEL 59-LF OSCILLATOR UNIT 


Frequency Range: 100 Kc to 4.5 Mc. 
Price - Oscillator Unit (Head) only 
$98.50 


MODEL 59 OSCILLATOR UNIT 


Frequency Range: 2.2 Mc to 420 Mc. 
Price - Oscillator Unit (Head) only 


$98.50 


MODEL 59-UHF OSCILLATOR UNIT 


Frequency Range: 420 Mc to 940 Mc. 


Price - Oscillator Unit (Head) only 
$123.00 


The Power Supply is a compact, light- 
weight portable unit consisting of a 
full-wave rectifier with voltage reg- 
ulator tube—designed for use with 
any of the oscillator heads 
trated. 


illus- 


PRICES: 


Power Supply only $75.00 
Model 59-LF Head with Power Sup- 


ply $168.00 

Model 59 Head with Power Supply 
$168.00 

Model 59-UHF Head with Power 


Supply $198.00 


Prices FOB. Boonton, N. J. 


Measurements’ Megacycle Meter is now available in a choice of 


three oscillator heads providing frequency range coverage from 
100 Ke to 940,000 Ke. Thus, the utility of this versatile instrument 


has been extended, making it, more than ever, indispensable to any- 


one engaged in electronic work; engineer, serviceman, amateur 


or experimenter. 


For product information, use inquiry cerd on Icst pege 


MEASUREMENTS 
CORPORATION 


BOONTON - NEW JERSEY 
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Yagi Antennas 
(Continued from page 104) 


nature. The problem was solved 
two steps as follows: 


1. A sleeve is used over the cent 
portion of the long elements. Thi 
lowers the natural frequency an¢ 
stiffens the 


cross section at thi 
center where mechanical strengt! 
is needed. 

2. The amplitude of vibration wa 
damped. This is accomplished b 
captivating a relatively high mas 
material such as gravel within thx 


‘ 2 3.0 4 
VSWR 


Fig. 7: Graph showing mismatch loss as a 
function of VSWR 


element tubing and at the ex- 
treme ends. (Fig. 4) For maxi- 
mum effectiveness this materia 
must have freedom of movement 
in all directions within the ele- 
ments. 


It was found that these factors re- 
duced the vibration amplitude by 
about six times. In no case in the 
final design does the natural reso 
nance present a problem. 


Packaging 


The problem of packaging is ex 
tremely important regardless of th 
product. In general the followin: 
factors must be taken into account 


1. Does it contribute in an esthetii 
sense to the desirability for the 
product. 

. Does it fully protect the item 
question. 

. Is its contribution to unit pric 
economically justified. 

4. Does its physical size or 

impose 


i) 


ww 


shap 
restrictions « 
shipping or storage. 


severe 


To satisfy these requirements at 
tennas in the range up to 72 Mc ar 
packaged with the elements unas 
sembled to the crossarm. This 
dictated primarily by the physic: 
size as is evident after noting thi 
physical dimensions given in_ th« 
accompanying table. Field assembl; 
is facilitated by simple match mark 
ing supplemented by easy to follov 
instructions. 

The elements of antennas beyon 
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ae Z DIODE 


up to SOO ma atilvolt with excellent 
stability and fast recovery time 


The new Sylvania V.L.I. Diode is a significant 
V.L.1. DIODE CHARACTERISTICS @ 25°C development for electronic equipment designers 


with applications for high current carrying diodes. 


Max For the first time, you can expect high forward 
‘tance combined with stable ift-free per- 
a —— ee eee conductance ¢ mi ined with st ible, drift-free per 
formance, and fast recovery time. 
Current Microamps Max. Reverse Anode 
wi) By > > 7 le y JOW ye P ‘a j > is » aS 
@+IV Wistinn Canest The new Very Low Impedance diode is the result 


of recent technological advances in the diode field by 
mamin. -l0V -30V -50V -100V -150V Voltage ma ‘ 


Sylvania research engineers. It’s the ideal diode 


for demanding computer applications in clipper, 


1N447 5 2 6( ; ; , - ae 
: ne s . clamper, and logical circuits. In fact, it’s the only 
IN448 29 30 100 100 60 diode wherever you want high forward conductance 
1N449 50 10 30 30 60 with high back resistance—high current carrying 
1N450 50 30 100 100 60 capacity with fast recovery time—and high rectifi- 
IN45] 50 150 150 60 cation efficiency. The V.L.I. diode is designed into 
Sylvania sealed-in-glass package and is 100°; 
1N452 100 49 am “ the Sylvania se led in glass p ck ige and is | 
inspected for a positive, protective seal. 
IN453 100 30 100 100 80 ee: . | 
There’s a full line of V.L.1. Diodes in a range of 
1N454 200 50 50 100 ; ; aca : P 
current-carrying capacity. Write for complete in- 
1N455 300 30 30 100 


formation or samples. Address Dept. K20R. 


“another reason why it pays to specify Sylvania’”’ 


S ices . ® 
SYLVANIA ELEctTRIC PrRopucts INc. 
1740 Broadway, New York 19, N.Y. 
In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg., Montreal 


LIGHTING - RADIO - ELECTRONICS +: TELEVISION - ATOMIC ENERGY 
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Yagi Antennas 
(Continued from page 106) 


72 mc are factory assembled to the 
However, the 
on these antennas are made in two 


crossarm., crossarms 
and three pieces to arrive at a rea- 
sonable package size. 

The 5010 now being 
manufactured in many different fre- 
quency ranges. The table which is 
attached lists twenty-eight (28) dif- 
ferent 


series are 


variations of the 10-element 
Yagi. The frequency range starts at 
90 mc and continues to 305 mc. The 
type number for the antenna ends 
in a letter such as A or B or a num- 
ber. The number coincides with the 
television channels and these anten- 
nas cover the exact frequency range 
of the television channels. Although 
the chart gives only a single bay 
antenna, matching harnesses are 
available for two-bay stacking with 
either horizontal or vertical polari- 


zation and for four-bay stacking 
with horizontal polarization. The 
table gives the electrical data for 
each antenna type, including the 


VSWR for both 50 ohm systems and 
72 ohm systems. The wind load of 
each antenna is tabulated for both 
vertical and horizontal polarization 
that, the installer can take this 
into consideration in the tower de- 
The approximate overall di- 
mensions will help in the design of 
frameworks, and _= structures for 
mounting these units. 


SO 


sign, 


Operation ‘‘Fisheye’”’ 


An application of 
closed-circuit television is enabling 
the U.S. Fish and Wildlife Service 
Department of the Interior to ob- 
serve and test the performance of 
experimental fishery methods and 
equipment under actual oceanic con- 
ditions. 


underwater 


The Service’s underwater TV ex- 
periments were initiated with “Op- 
eration Fisheye,” conducted re- 
cently in the Gulf Stream off the east 
Florida coast. A standard RCA ITV 
closed-circuit television system pro- 
vided remote observations of experi- 
mental fishery gear towed at depths 
of more than 60 ft. The gear was 
illuminated only by natural sunlight, 
and the views produced on the TV 
monitor were sufficiently clear and 
photographing by both 
still and motion picture cameras 


sharp for 
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CALIFORNIA 
BEVERLY HILLS— Minthorne Music Co 
230 North Beverly Drive 
BURBANK — Collins Radio Co., 
GLENDALE — Glendale Recorders 
319 North Central 
HOLLY Woop — California Sound Products 
7264 Melrose Ave 
Hollywood Electronics Supply 
7460 Melrose Ave 
Pacific Hi-Fi House, 1320 Cahuenga Blvd 
Recorders Distributors, 7115 Melrose Ave 
INGLEWoop — Newark Electric Company 
4736 West Century Blvd 
LOS ANGELES — Bushnell’s Electronics 
12026 Wilshire Blvd 
Crenshaw Hi-Fi Center 
3857'» Santa Rosalia Drive 
Gates Radio Company, 7501 Sunset Blvd 
Hannon Engineering Co 
5290 West Washington 
Justis Kramer Associates 
3112 West Olympic Blvd. 
Kierluff Sound Corp 
820 West Olympic Blvd 
| L.A. Portable Recording Enterprises 
| 521 N. La Cienega Blvd 
Midway Electronic Supply Co 
2817 Crenshaw Blvd 
PASADENA — High Fidelity House 
| 534 South Fair Oaks 
| SAN DIEGO— Breier Sound Center 
3781—5th Ave 
SAN FRANCISCO— San Francisco Radio and 
Supply Co., 1282 Market St 
FLORIDA 
MIAMI — High Fidelity Associates 
3888 Biscayne Blvd. 
GEORGIA 
ATLANTA — Baker Fidelity Corp 
1429 Peachtree St. N.E 
Gates Radio Co., 13 and Spring Streets 
ILLINOIS 
BROADVIEW — Hi-Fi Unlimited 
1303-05 Roosevelt Road 
CHAMPAIGN — New Sound 
35 East Springfield Ave 
CHICAGO — Allied Radio, 100 N. Western Ave 
Electronic Expediters 
2909 West Devon Ave 
Musichron Corporation 
117 West Grand Ave 
Newark Electric Co., 223 West Madison St 
Voice & Vision, Inc., 53 East Walton 
Quincy — Gates Radio Co 
INDIANA 
INDIANAPOLIS — Graham Electronic Supply 
102 South Pennsylvania St 
LAFAYETTE — Lafayette Radio Supply, Inc 
| Branch of Graham Electronics 
408 North St 
IOWA 
CEDAR RAPIDS — Collins Radio Company 
| KANSAS 
| LAWRENCE — Snodgrass Electronics 
733 Missouri St 
| LOUISIANA 
NEW ORLEANS — Electronic Parts Corp 
| 223-225 North Broad 
MARYLAND 
BALTIMORE — High Fidelity House 
5123 Rolan Ave 
MASSACHUSETTS 
| CAMBRIDGE — Hi Fi Lab Electronic Supply 
1077 Massachusetts Ave 
BOSTON — The Listening Post 
| MICHIGAN 
BATTLE CREEK — Electronic Supply Corp 
94 Hamblin Ave 
DETROIT — Hi-Fi Studios, 8300 Fenkell 
| K.L.A. Laboratories, 7422 Woodward Ave 
Pecar Electronic Services, 10729 Morang 
GRAND RAPIDS —R. L. Karns Electronics 
910 East Fulton St 
KALAMAZ00 — Electronic Supply Corporation 
906 East Michigan Ave 
LANSING — Offenhauser Company 
227 West Washtenaw St 
MINNESOTA 
MINNEAPOLIS — Paul A. Schmitt Music Co 
88 S. 10th St 


cs \ | . 
Helaitg( encitone © | 


161 Newbury St 


2700 West Olive 


udio 
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SPECIAL TRADE-IN ALLOWANCES AT ALL 


BERLANT-CONCERTONE DISTRIBUTORS 


MISSOURI 
KANSAS CITY — David Beatty Sound 
1616 Westport Road 
ST. Louls— Commercial Electronics Service 
Company, 2609 Olive St. 
Van Sickle Radio Co., 1113 Pine St 
WEBSTER GROVES — WBPA Sound Systems 
132 West Big Bend 
NEVADA f 
LAS VEGAS — Radio Sound Supply 
25 E. California St. 
RENO — Art Rempel Sound Service 
460 Wells Ave. 
NEW JERSEY 
EAST ORANGE — Custom Music Systems 
426 Main St 
NEWARK — Magnetic Recording 
528 Central Ave. 
NEW BRUNSWICK — The Jabberwock 
104 Somerset St. 
PATTERSON — Magnetic Recording, 344 Main St 
WILDWooD — The Music Center 
239 East Oak Ave 
NEW YORK 
BUFFALO — Buffalo Audio Center 
Arrowlite Company, Inc., 326 Elm St 
Frontier Electronics, 1505 Main St 
HEMPSTEAD, LONG ISLAND — Island Radio 
Distributor, Inc., 412 Fulton Ave. 
NEW YORK CITY — Arrow Electronics 
65 Cortlandt St. 
Consolidated Sales, 768 Amsterdam Ave 
Davega Stores, 76—9th Ave. 
Gates Radio Co., 51 East 42nd St. 
Hudson Radio & TV Corp. 
48 West 48th St. 
Leonard Radio, 69 Cortlandt St. 
Milo Trading Co., 215 Fulton St. 
Radio Wire Television, 100 Sixth St. 
Recording Wire & Tape Co. 
163 East 87th St. 
Sonocraft Corporation, 115-117 West 45th St 
Terminal Radio. 85 Cortlandt St. 
Julius Weikers & Co., 307 Audubon Ave. 
TUCKAHOE — Boynton Studios 
10 Pennsylvania St. 
NORTH CAROLINA 
ASHEVILLE — Freck Radio & Supply Co., Inc. 
38 Biltmore Ave. 
NORTH DAKOTA 
FARGO — Wolter Electronic Co., 402 N. P. Ave 
OHIO 
CLEVELAND — Olson Radio Warehouse 
2020 Euclid Ave. 
OREGON 
SALEM — Cecil Farnes Co., 442 No. Church St 
PORTLAND —L. D. Heater Music Co. 
1930 N. W. Irving St 
PENNSYLVANIA 
PHILADELPHIA — Radio Electric Service Co. 
of Pa., Inc., 701 Arch St. 
TENNESSEE 
KNOXVILLE — McClung Appliances 
310 Georgia St. N.E 
MEMPHIS — Bluff City Dist. Co., 234 East St 
NASHVILLE — Electra Distributing Co. 
1914 W. End Ave. 
TEXAS 
BIG SPRING — High Fidelity House 
503 Edwards Bldg. 
DALLAS — Town North Music Corp. 
12 Inwood tg Village 
HOUSTON — Audio Center, Inc. 
1633 Westheimer 
Gates Radio Co., 2700 Polk Ave 
Wrye Co., Ltd., 2045 Welch 
UTAH 
SALT LAKE CITY — Poll & Austin 
1651 S. 11th E 
VIRGINIA 
ALEXANDRIA — Certified Electronic 
1330 Powhattan St 
WASHINGTON 
SEATTLE — Electricraft, Inc.. 622 Union 
Seattle Radio Supply, 2117 Second Ave 
SPOKANE — 20th Century Sales, Inc. 
West 1021 First Ave. 
WASHINGTON, D.C. 
Electronic Wholesalers 
2345 Sherman Ave. N.W. 
Gates Radio Co., 13th and E Sts., 
Hi Fidelity Wholesalers, 
1327 Connecticut Ave. N.W. 
Laboratory of Electronic Engr. 
413 L St. N.W. 
CANADA 
TORONTO — Custom Sound & Vision 
390 Eglinton Ave. West 
MEXICO 
ENSENADA, BAJA CALIFORNIA — 
DBA Custom Hi-Fi Installation 
P.O. 98, Riviera Pacifico 


N.W. 
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newly styled 
carrying cases 
for con ple te 


portability 


4917 Wi Je flerson Blved.., Los Angeles lb, Calif. . Aud 0 Dini on of Americar KRlectroni 


What is the difference 


between Amateur and 


ve ewh tas 2" SPRL AC ‘* - ) 
Protessiontthta pc recorae?rs: 


At, 


CW Fay ee nee 
amateur professional 
3 
1k ’, 
k 
2 heads ine: Xs 
if j K 
ant { 
‘ motor ; 4 reve 
nat 
5 and 15 ips speeds. N 
3 a& J Ips re rding of tape master 
speeds The fa 
tte an 
Electric eye narge 
eda 
level indicator , ; 
d 
f 
7 inch reels 
Ww Var re 
None al navedkion ta 
BT F f 
None 
None it 
De f at 
. a o 
exd id | 
f 3| fe 
Take th } y 


The Berla at Soo { 

under $1200 with all the ab re 
plus hvste le S 

and 99.8‘ timing accuras 

Trade in your old amateur res er for a Berlant 

or Concertone now! Special trade-in allowance 

at all Berlant-Concertone france! 

COMPLETE PROFESSIONAL SOUND SYSTEMS 

CONCERTONE TWR-2995: Rev ! 

stvled carrying cases, contall 

watt amplifier and 2 extended range speake 

User net price, con plete $595 

BERLANT BRX-1745 & BRX-2745: Ree 

of newly styled carrying cases, containing match 


10 watt amplifier and 2 extended range 
let 


User net price, complete $745 


Write for free brochure Dept. 


Kelant ne (once 


OU 


, ine. 
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CUT 


YOUR COIL | 
puction | 


COIL 
BOBBINS 


Our special machinery and high production methods work in com- 
bination with rigid quality control to provide you with the finest 
in coil bobbins at lowest possible cost. 


Your specifications are met to the most critical tolerances. Work- 
manship is precise and carefully inspected. You can order in 
quantity, in any size or shape, flanges of all types, and be sure of 
uniformity throughout. Only fine dielectric materials are used — 


kraft, fish paper, acetate, phenol impregnated or combinations. 


With Precision Bobbins you eliminate rejects, waste, loss of time— 
get better coils at less cost. Prove it to yourself! Send specifications 
for samples. Ask for literature. 


PRECISION LOW COST PAPER TUBES 


Order in any length, size, shape, I.D. or 
O.D. and in any quantity. Precision Paper 
Tubes are crush resistant and light weight, 
with excellent dimensional stability. They 
are fabricated to the same high standards 


governing Precision Bobbins. 


Send for samples and Arbor List of over 2000 sizes 


Sales Representatives in: 


New England: Framingham, Massachusetts, Trinity 3-7091 
Metropolitan New York, New Jersey: 

Jersey City, New Jersey, Journal Square 4-3574 
Upstate New York: Syracuse, New York, Syracuse 4-214] 
Northern Ohio, Western Penn.: Cleveland, Ohio, Atlantic 1-1060 
Indiana, Southern Ohio: Logansport, Indiana, Logansport 2555 
California: Pasadena, California, Sycamore 8-3919 


Canada: Montreal, Quebec, Canada, Walnut 0337 


PRECISION PAPER TUBE CO. 


PRECISION 2057 W. CHARLESTON ST. CHICAGO 47, ILL. 
- Plant No. 2: 79 Chapel St., Hartford, Conn. 


For product information, use inquiry card on last page 


Electronic Reliability 


(Continued from page 83) 


1. Normally, the threshold (pull 
in and drop-out) voltages vary wit 
coil resistance. The temperature- 
resistance coefficient of copper bein: 
fairly high, the sensitivity of the re 
lay thus varies with ambient tem- 
perature and recent operating his 
tory. 

2. Pivot friction and spring hys 
teresis. 

3. Welding of contacts upon clo- 
sure. 

4. Position (unbalance, gravity ef- 
fect). 

5. Vibration. 

6. Dust particles on the contacts. 

7. Stray magnetic fields. 

8. Loss of spring tension. 

9. Differences between units du 
to manufacturing tolerance. 


Such an impressive array of. fac- 
tors affecting relay operation indi- 
cates that the applied voltage must 
be greater than the nominal or aver- 
age pull-in voltage by a consider- 
able margin of safety in order to 
achieve reliable operation. A 50% 
margin is not unusual. 

If the defective relay fails unde 
the eye of the repairman, his job is 
simple. But relays are decision ele- 
ments, and not infrequently the re- 
pairman cannot confirm the reported 
difficulty in this way, perhaps be- 
cause line voltage has risen slightly, 
or perhaps because the operator shut 
the equipment down and permitted it 
to cool off. So the repairman tests 
the relays for marginal operation. 
This can be done by applying sub- 
normal voltage to the coil; where 
this is inconvenient, the margin ot 
safety can be measured in force 
units instead of voltage, by means of 
a special spring balance. Best of all, 
relay failures can be reduced to a 
very low value by periodically 
checking their margin of safety and 
replacing those which develop a 
rapidly changing margin. 

There are some applications wher 
even momentary equipment failures 
will jeopardize life and property 
Perhaps electronic equipment is not 
yet suitable for such applications 
For most uses, rapid repair provides 
satisfactory reliability. The quickest 
way to repair electronic equipment 
is to replace it. Continuity of servic: 
can be obtained by providing two al- 
ternate systems, with easy or auto- 
matic switching from one to th 
other.'® ** Both should be_ kept 
“tuned up’ and ready to go. 

There is currently a trend toward 
interchangeability of chassis or units 
of the overall equipment. This ha: 
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_U. S. ENGINEERING Co., 


Have you seen our... 


ETCHINGS! 


—_— 


By etchings we mean etched circuits 


Once you see them, we think youll agree theyre unusually 
good. “Wrap-Around,” “Plated-Thru” and “Flush” etched cir- 
cuits as developed by USECO, give you: 
e correct plating ¢ extreme accuracy 
e excellent pattern definition ¢ better contact 
e casicr unplugging ¢ longer service life 
These are advantages which guarantee unsurpassed perform- 


ance. For information, please address Dept. 5. 
Complete line of electronic hardware, including standard and 


special terminal boards. World's largest stock of silver plated 
terminal lugs — over 21 million pieces. 


Se i tao 


A Division of Litton Industries, Inc. ee | 
521 COMMERCIAL ST., GLENDALE 3, CALIF. 


For product information, use inquiry card on last page. 


Electronic Reliability 
(Continued from page 110) 


many good features, but its benefit t 
system reliability appears to b 
rather specialized. Unitization woul 
not reduce the down-time of the ay 
erage radio transmitter, because 

complete set of spare units is n 
cheaper than a spare transmitte 
and finding and replacing the fault 
unit takes longer than switching ove 
to the spare transmitter. But the: 
are certain types of systems f 
which provision of two complet 
equipments with rapid change-ove 
is not convenient or feasible; exam 
ples might be a large computer co 
taining many identical units r 
peated, or test equipment to be uss 

in high-rate production, which in 
cludes heavy equipment difficult 1 
remove and install. In this cass 
unitization can drastically reduc 
down-time if: 

1. The faulty unit is immediatel 
obvious to the operator. 

2. The faulty unit can be replace: 
quickly without retuning or recali 
bration, and 

3. Circuits and parts which ar 
subject to unavoidable failure ar 
located in the quickly replaceabl 
units, not in the portions of the sys- 
tem which are difficult to replace. 

In striving for reliability and ac- 
curacy, we are seldom hurt by the 
factors that we know of during the 
development and design phase; it is 
the litthe unknowns and assumptions 
that jeopardize the reliability of th 
product. The avoidance of this weak- 
ness is simpler to state than to put 
into practice, but we cannot have re 
liability withcut it; if you must mak¢ 
assumptions, make them very re 
luctantly and deliberately. It is muc! 
better to analyze every part of thi 
circuit in detail whether by exact 
calculation, reliable rule-of-thuml 
or experiment. # © & 
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The VARO Tuning Fork is designed for use as a 
high accuracy frequency or timing reference in ranges 
from 300 to 4000 cycles. Highly miniaturized and 
ruggedly constructed, the VARO Tuning Fork is 
designed to meet all applicable military environments 
including temperature extremes and vibration. When 
used as a signal filter, its high Q provides sharp and 
consistent characteristics. The VARO Tuning Fork 


is made to plug in a standard nine pin miniature 
tube socket. 


Include these 
in your design. 


SPECIFICATIONS 


TUNING FORK 


Accuracy 0.1% over entire range of military environments. Higher orders 
of accuracy available on special request. 
Frequency: Available at any frequency within range of 300 to 4000 cps. 


Size 0.875 in. diam.; 2.750 in. high; Standard nine pin tube socket 


Weight 2.502 oz. (Mox.) 
FREQUENCY GENERATOR 

Input: 28v + 10% 
Output: 2.5v nominal 
Accuracy: 0.1% under all military environmental conditions 
Size: 1.375 in. diam.; 2.750 in. high; Standard octal socket. 
Weight: 4 oz 

Pacific Coast Rep.: Pacific Scientif “ 
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The VARO Frequency Generator’s accuracy 
is independent of input voltage variations and external 
loads. No oven or thermostat is required for its accurate 
operation in any environmental condition. The oscilla- 
tor circuit of the VARO Frequency Generator uses 
silicon transistors in place of vacuum tubes. It is de- 
signed to plug into a standard octal socket. Special 
circuit and physical designs may be adapted to any 
application requirement. 


Other VARO products made for Military Aircraft 
Fire Control and Navigational Equipment 


FREQUENCY STANDARDS 

FREQUENCY CHANGERS REGULATED SUPPLIES 

VOLTAGE REGULATORS SPEED CONTROLS 
VOLTAGE AND FREQUENCY SENSITIVE RELAYS 


ELECTRONIC INVERTERS 


For further information please write: 


MANUFACTURING CO.,INC. 


2201 WALNUT STREET, GARLAND, TEXAS 


» Dayton Office: Box Fa 


For product information, use inquiry card on last page 113 
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sub-miniature 


)TRIMPOTS 
\ 


PROVIDE THE ULTIMATE 
IN CIRCUIT TRIMMING 


Simple screwdriver adjustment... 


The TRIMPOT is a\25\turn, fully adjustable wire- 
wound potentiometer, designed and manufactured 
exclusively by BOURNS LABORATORIES. Electrical 
settings in increments a small as %4% are securely 
maintained during vibration of 20 G’s up to 2,000 
cps or sustained acceleration of 100 G’s. BouRNS 
unique self-locking design eNminates cumbersome 
locknuts. Power rating is 4 watt at 100° F. Stand- 
ard resistance values from 1Q ohms to 20,000 ohms 
are available for immediate delivery. Information on 
TRIMPOTs for high temperature operation on request. 
BOURNS TRIMPOTs are accepte@as standard com- 
ponents by aircraft and missile manufacturers and 
major industrial corporations. 


9 TRIMPOTS 

TAKE LESS 

SPACE THAN € 

A 2¢ STAMP |” 

Tiny cross-sectional size—only 1/4” x 5/16”—and 
rectangular shape save valuable panel space. Instru- 
ments are easy to mount individually or in stacked 


assemblies with two standard screws through the 
body eyelets. 


BourRNs also manufactures precision potentiometers 
to measure Linear Motion; Gage, Absolute, and 
Differential Pressure and Acceleration. 


OQURNS LABORATORIES 


6135 MAGNOLIA AVENUE - RIVERSIDE, CALIFORNIA 


Technical Bulletin On Request, Dept. 172 


© B L PATENTS PENDING 


For product information, use inquiry card on last page. 
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and N. Furumoto, U. S. Naval Air M 
Test Center, Point Mugu, Port Huenen 
California. 


7. ELECTRON-TUBE AMPLIFIERS AND 
OSCILLATORS 


(a) ‘‘Design of Optimum Phase-Shift Oscillator 
by D. L. Waidelich, University of Missou 
Columbia, Missouri. 

(b) “Improvements in the Drift Stability 
Constrained, Starved Amplifiers by J 
Cage and D. L. Johnson, Purdue Univer 

Lafayette, Indiana. 


‘Linearity Considerations in Feedback P 
Amplifiers’’ by W. L. Hurford, Radio Cc 
poration of America, Camden, New Jerss 
(d) ‘““Wide-Band Power Amplifiers and Transm 
ters'’ by T. R. O'Meara, University of 
linois, Urbana, Illinois. 


8. COMPUTERS AND COMPUTER ELEMENTS 


a) ‘‘Precision Digital-To-Analog Converter Met 
ods for Graphical Plotters'’ by M. B. B 
Jet Propulsion Laboratory, California 
stitute of Technology, Pasadena, Califorr 

b) ‘‘Electronic Switching and Control ir 

House-Heating Analog Computer’ by N 

Stucky, Minneapolis-Honeywell Regulat 

Co., Hopkins, Minnesota 

Manufacture of Disks for Optical Sh 

Digitizers’ by E. M. Jones, The Baldw 

Piano Company, Cincinnati, Ohio, B. Lippe 

and K. Doering, Signal Corps Eng. Labc 

tories, Fort Monmouth, New Jersey 

(d) “‘An Electro-Mechanical Multiplier’’ by G 
Pihl and R. B. Tilley, Technology Instrume 
Corp., Acton, Massachusetts 


TUESDAY, OCTOBER 4 


8:15 A.M.—REGISTRATION 
Lobby 
9:00 A.M.-6:00 P.M.—EXHIBITS 
Displays of electronic equipment, component 
and new developments. 
Entrance on Mezzanine. 


TUESDAY MORNING—TECHNICAL SESSIONS 


9. COMMUNICATION THEORY 


A Comparison of the Phase and Amplitud 
Principles in Signal Detection’’ by W 
Huggins, Johns Hopkins University, Baltimore 
Md., and D. Middleton, A. F. Cambrid< 
Research Center, Cambridge, Massachusett 
On the Improvement of Teletype Transm 
sion by the Application of Protected Ga 
sian Codes’ by H. F. Harmuth, Signal Cor 
Engineering Laboratories, Fort Monmout 
New Jersey. 

Recording Techniques Applied to Filt 
Theory’ by C. B. Brown, U. S. Naval Or 
nance Laboratory, White Oak, Maryland 
d) ‘A Synthesis Procedure of Sampled D 

Systems by G. V. Lago, University 

Missouri, Columbia, Missouri 


(b 


10. MICROWAVE TUBES AND COMPONENT 


(a) “A Long-Life C-Band Magnetron for Weath 
Radar Applications’ by W. F. Beltz ar 
R. W.. Kissinger, Radio Corporation 
America, Harrison, New Jersey 

b) ‘‘Magnetron Voltage Tuning in the S-Bar 
by P. H. Peters, Jr., General Electric Resea 
Laboratory, The Knolls, Schenectady, Ne 
York 

(c) ‘‘Microwave Spectra of Spark-Gap Impul: 
Generators’ by E. B. Hunt and R. H. Georas 
Purdue University, Lafayette, Indiana 

(d) ‘New Criteria for Microwave Componer 
Surfaces,’’ R. D. Lending, Signal Corps Enc 
Labs., Fort Monmouth, New Jersey. 
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(1(0/-UP TIRED 


ASSEMBLY LINES 


"44" RESIN, “’RESIN-FIVE” and PLASTIC-ROSIN— 


Kester Flux Core Solders Belong at the very top 


of the solder hit parade when it comes to quality, 
speed, uniformity and economy. An unbroken rec- 
ord of dependability is what makes Kester a sure- 


| fire “cure” for lagging productior®. Better switch 


now to Kester... areal production record maker! __ enti. \ 
- 192s 

Write Topay for Kester’s New 78- \(\£ es) OK 

Page Informative Textbook, “SoLpER... kK WEN oe ; 

Its Fundamentals and Usage.” \aaeS, ae || 
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AEOTER OULOER 


C O M PAN ¥ 4210 Wrightwood Avenue, Chicago 39, Illinois; Newark 5, N. J.; Brantford, Canada 


116 


Your filters can be no better 

than the engineering and winding 

of the coils with which they are made. 
And Barker & Williamson 

has had longer experience 

in the engineering and winding of coils 


than any other manufacturer 


.-. dating back to B & W’s introduction 


of the world’s first Air Inductor. 


Single layer solenoid coils . . . universal units 
with single, multiple pie, or progressive 
windings . . . r-f, i-f, and oscillator coils . . 
traps, discriminators, toroids, filters, r-f and 
delay line chokes. 


Barker & Williamson, Inc. | 
237 Fairfield Ave., Upper Darby, Pa. | 


For product information, use inquiry card on last page 
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(Continued from page 114) 


A New Coaxial Directional Coupler 
R. |. Kyhl, General Electric Research Labor 
tory, Schenectady, New York 


11. TRANSISTOR APPLICATIONS 


A Junction-Transistor Integrator’’ by F. H 
Blecher, Bell Telephone Laboratories, Murra 
Hill, New Jersey. 

A Transistorized Meacham Bridge Oscillc 
tor’ by S. N. Witt, Jr., Georgia Institute « 
Technology, Atlanta, Georgia 

A Silicon-Junction Diode Modulator 
10-5 A Sensitivity For Use in Junction-Trar 
sistor DC Amplifiers’’ by N. F. Moody, De 
fense Research Establishment, Ottawa, Car 
ada 

Transistorized Crystal Video Receivers 
E. F. Gallagher and R. L. Crosby, Sylvan 


Electric Products Inc., Waltham, Massach 
setts 


12. MEDICAL ELECTRONICS AND 
ULTRASONICS 


jram prepared in cooperation with the IR 
fessional Group on Ultrasonics Engineering 

Neuro-Sonic Surgery’’ by W. J. Fry, Un 
versity of Illinois, Urbana, Illinois. 

An Ultrasonic Flowmeter’ by M. G. Hauger 
W. R. Farrall, J. F. Herrick and E. J. Balde 
Mayo Clinic, Rochester, Minn 

A Vibration Pickup Utilizing a Dopple 


Modulated Ultrasonic Beam by H 
Handy, Armour Research Foundation, Illino 
Institute of Technology, Chicago, Illinois 


Detection of Ultrasound by Means of Pho 
phorescent Materials’’ by L. A. Petermanr 
Vibro-Ceramics Corporation, Metuchen, N 
Paper to be presented by P. B. Oncley 

An Ultrasonic Spectrometer for Measurin 
Acoustic Absorption’ by M. §. Cohen 
Massachusetts Institute of Technology, Cam 
bridge, Massachusetts 


30 P.M.—LUNCHEON IN THE BAL TABARIN 


uncheon Address The Canadian Nuclea 


Reactor Accident’’ by J. M. Robson, Atom 
Energy of Canada, Ltd Chalk River 
Ontario 


TUESDAY AFTERNOON—TECHNICAL 
SESSIONS 


13. SYMPOSIUM II: ‘“‘Radio Astronomy 
Enlarges the Observable Universe."’ 


Program prepored in cooperation with the IRE 
Professional Group on Antennas and Propagatior 
Chairman: L. V. Berkner, President, Associate 
Universities, New York, New York. 


Invi 


H 


7 


R 


H. 


Rr 


14. 


ted Speakers 
elen W. Dodson, McMath-Hulbert Observ 
tory, Pontiac, Michigan. 

T. Haddock, Jr., Naval Research Laboratory 
Washinaton, D. C. 

C. Spencer, Air Force Cambridge Resear 
Center, Cambridge, Massachusetts. 

1. Ewen, Harvard University, Cambridge 
Massachusetts. 

N. Bracewell, formerly of the Division 
Radio Physics, Commonwealth Scientific an 
Industrial Research Organization, Sydne 
Australia. 


MODERN METHODS IN CIRCUIT ANALYS! 


Program prepared in cooperation with the IR 


Prof 


ta) 


essional Group on Circuit Theory. 

Singular Transformations in Network The 
ory” by M. B. Reed, Michigan State Un 
versity, East Lansing, Michigan, and 


Seshu, University of Illinois, Urbana, Illinoi: 

Philosophy of Transform Techniques’ 6b 
G. |. Cohn, Illinois Institute of Technology 
Chicago Illinots 


A Study of the Simultaneous Applicatic 
of Discontinuous Driving Currents and Driv 
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your exacting re 


marbelite—= 


Premium capacitors at economical cost. This 
small, compact style is impregnated with a 
tough, plastic material used exclusively by 
Good-All. The paper tubes are heavily impreg- 
nated. Ends are sealed with thermo-setting 
plastic. Marbelite will not crack or dry out 
assures long service life and superior field per 
formance. MYLAR or paper dielectric 


military 


To extend our service to customers, we have 
designed a wide line of capacitors to Mil-C-25A 
specifications. Current QPL listings will supply 
approval information. Design and production 
facilities are kept available for specialized work 
in conjunction with new or unusual require- 
ments. MYLAR equivalents are available for all 
CP-type capacitors. 


printed circuit @ 


Many capacitor designs for printed circuits are 
in quantity production for Good-All customers. 
A special printed circuit bulletin which illus- 
trates various lead and case arrangements is 
available. Other designs can be created to meet 
the electrical and mechanical needs of new ap- 
plications. Special packaging for magazine feed- 
ing can be provided as required. 


quirements 


ood-ALL 
capacitors 


+ ce xcoaapnaninrengannnsae 


seramelite—_u./ 


High heat and humidity resistance at low con 
parative cost Good-All’s thermo-setting plast 
end seal bonds securily to the leads and to t} 
tubular ceramic case. The seramelite capac 
series includes pin-type design in which bot! 
leads emerge from the same tube end. Mytat 


or paper dielectric may be specified 


film-x ill, * 


A family of hermetically-sealed capacitors with 
My Lar dielectric. All types provide high insula 
tion resistance and low power factor. In the 
temperature range up to 85°C an appreciative 
space saving is gained through the use of Film 
X. For higher ambient temperatures, Good-All 
has designed its “‘HT”’ series of high-tempera- 
ture MYLAR capacitors. 


service plus... 


We pride ourselves on out doing other large 
capacitor manufacturers in providing customer 
service. Flexible production scheduling, p 
efficient paperwork handling, plus excellent 
shipping facilities make Good-All service the 
best in the industry. Our engineers are ready 
to work with you on special applications. Wr 
re or phone for specification and quotattor 


————_ 
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GOOD-ALL ELECTRIC MFG. CO. 


For product information, use inquiry card on last page 
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This voltage regulator was 
designed to supplant fila- 
ment type components and 
thus eliminate the hazards 
of voltage build-up result- 
ing in the case of failure 
in these early types of volt- 
age regulating components. 


Under unusual conditions, should 
the Victoreen voltage regulator 
be damaged, the result would 
cause a lower than normal volt- 
age in the circuit, thus prevent- 
ing damage to other compon- 
ents. In addition to the ‘‘fail 
safe’’ feature, the use of Victor- 
een voltage regulators, elimi- 
nates the use of related voltage 
regulating components, provides 
close tolerance limits, better per- 
formance and long, trouble free, 
service life. 


Write for bulletin 3023 for full details. 


VICTOREEN 
BUILDS VOLTAGE REGULATORS 
FROM 50 TO 50,000 VOLTS 


VICTOREEN 
VOLTAGE REGULATORS | 


HAVE PERFORMANCE 
AND SAFETY FEATURES 


YOU SHOULD KNOW ABOUT | 
—— 


3814 PERKINS 


awe. 


COMPONENTS DIVISION 


The Victoreen Instrument Co. 


CLEVELAND 


118 For product information, use inquiry card on last page. 
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ing Voltages’ by C. L. Coates, University 
Illinois, Urbana, Illinois, M. B. Reed, Mich 
gan State University, East Lansing, Michig 


and E. Schwarz, Sangamo Electric Co., Ct 
cago, Illinois 

(d) ‘Normalization of the Frequency Variat 
as an Aid in Network Design by J 
Hupert, A.R.F. Products, Inc River Forest 
Iinots 


15. SOLID-STATE DEVICES 


(a) ‘The Power Photoconductive Cell’’ by J 
Jacobs and C. W. Hart, General Elect 
Company, Milwaukee, Wisconsin 

(b) “High-Frequency Germanium PNP All: 


Junction Transistor’ by A. P. Kordalewsk 
General Electric Company, Syracuse, Nev 
York 


Small Amplitude Transient Response of P.t 
Junctions’ by B. R. Gossick, Purdue Unive 
sity, Lafayette, Indiana. 

(d) ‘‘Pulse Forming of Point-Contact Transistor 
by J. S. Hanson, International Business M 
chines Corporation, Poughkeepsie, Nev 
York 


16. ELECTRONIC SYSTEMS 


Integrating a Computer Into a Simulat 
Program’’ by J. R. Forester and O. J. Sul 
van, Chance Vought Aircraft, Inc., Dalla 
Texas 

b) ‘Automation in Post Offices by M. Levy 
Post Office Laboratory, Ottawa, Ontario 

c) ‘‘Community Television System for the Towr 
of Raton, New Mexico’ by J. J. Hupert 
A. H. Maciszewski, J. J. Pakan and S. W 
Torode, A.R.F. Products, Inc River Forest 
Illinois, 


x 


Use of Programmed Electronic Beam to Gen 
erate Symbols’ by Theodore C. Viars, Sig 
nal Corps Eng. Laboratories, Fort Monmouth 
New Jersey 


6:00 P.M.—HOSPITALITY HOUR 
7:15 P.M.—N.E.C. PARTY IN BAL TABARIN 


(Ladies Invited. Dress Informal.) 


WEDNESDAY, OCTOBER 5 


8:30 A.M.— REGISTRATION 
Lobby 
9:00 A.M.-9:00 P.M.—EXHIBITS 
Displays of electronic equipment, component 
and new developments 
Entrance on Mezzanine. 


WEDNESDAY MORNING—TECHNICAL 
SESSIONS 


17. CIRCUIT THEORY 


(a) ‘‘A New Approach to the Synthesis of Trar 
versal Filters’ by C. R. Ammerman, Penr 
sylvania State University, University Park 
Pennsylvania 

(b) ‘The Iterative Solution of Networks of Re 
sistors and Ideal Diodes’ by C. A. Desoe 
Bell Telephone Labs, Inc., Murray Hill, Ne 
Jersey 
Laplace-Transform Determination of Ener 
Flow in Transient Circuit Analysis by T 
Higgins and K O. King, University of W 
consin, Madison, Wisconsin. 

(d) ‘‘On the Tabulation of Insertion-Loss Lov 
pass Chain Matrix Coefficients and Networ 
Element Values’ by S. D. Bedrosian, E 
Luke_and H. N. Putschi, Signal Corps Er 
Lab Fort Monmouth, New Jersey 


18. RADAR AND NAVIGATION 


a 


‘Statistical Study of the Combined Accurac 
of the VOR System and the Arbitrary-Cour 
Navigation Computer’’ by C. J. Styers, C 
lins Radio Company, Cedar Rapids, lowa 
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A Radio [ on-Finder Be Comput 
Reduction Unit by A D B € 
é of ois, Urbana, Iliinoi 
re) rlace R.T ry by A 
hulman Airborne nstrument wworatory 
ne 1, New York 


y ed oope h th RE 
a tro F 
R [ 1e € 
€ b B 
Cle na C)} 
000 Microsecor elay 
May Bell Telephone VWF 
y, Ne Jersey 
A ‘ 1 Apr it al? Mien — 
€ by J. A yo } 
B 7 psor North ter r ersit 
ston nc 
A netostrictio Frequ y-Contro t 
eo to Circuits by A Robert 
R h Foundat ois titut 
t y, Ch 
Te c traso Solde by B 
A trum t tt Ferry 
rse 


20. FERROELECTRIC AND FERROMAGNETIC 
CIRCUITS 


am prepared in cooperation with the AIEE 
electric Amplifiers Subcommittee 

Analysis and Design of the Ferroresonant 

Trigger Pair by Cc. E. Gremer, Naval Post 
Sraduate School, Monterey, California 
Sub-Miniature Nonlinear Capac itors tor 
Application to VHF Wide-Range Tuning De 

es by H. Diamond, T. W. Butler, Jr 
ind L. W. Orr, University of Michigan, Ann 
Arbor, Michiga 


Pulse Control of Variable-Frequency 


Oscillator Using Saturable Reactors by 
H. J. Venema, M. F. Schlecht, B. Silverman 
eneral Electric Company, Syracuse, New 


A Predetermined Scaler Utilizing Transistors 
1 Magnetic Cores’’ by R. |. Van Nice and 
R. C. Lyman, Westinghouse Electric Corpora 
tion, East Pittsburgh, Pennsylvania 
A Highly Reliable Pulse Scaler of Arbitrary 
Irder by J. R. Horsch, General Electric 


Company, Syracuse, New York 


12:30 P.M.—LUNCHEON IN THE BAL TABARIN 
ncheon Address Uniform Confusion or 
Diverse Regimentation by Ernst Weber 


Director, Microwave Research Institute 


WEDNESDAY AFTERNOON—TECHNICAL 
SESSIONS 


21. ELECTRONIC CIRCUIT DESIGN 


yram prepared in cooperation with the AIEE 
ommittee on Electronic Circuits and Systems 
neering 

On the Equivalent Circuits of Linear Am 
fiers’ by L. M. Vallese, Polytechnic In 
ute of Brooklyn, Brooklyn, New York 
Desian Criteria for Low-Level Second 


rmor Magnetic Modulators by E. J 
Kletsky, U.S.A.F., L. G. Hanscom Field, Bed 
ford, Massachusetts. Paper to be presented 


by W. M. Grim, Jr General Electronic 
Corp., Cambridge, Mass 

A Design Method for a Voltage and Cur- 
rent Reference Device Using a Silicon Diode 
by D. A. Burt, Westinghouse Electric Cor 
poration, East Pittsburgh, Pennsylvania. 
Optimum Design of Common-Emitter Tran 
stor Audio Amplifiers’ by L. M. Vallese 
Polytechnic Institute of Brooklyn, Brooklyn, 
New York 

Transistor Analog-Computing Amplifiers for 
Flight Simulators'’ by R. C. Weyrick, Good 
year Aircraft Corp., Akron, Ohio 


porates in a single instrument all features necessary for testing transistor charac- 
teristics. During the past two years, this instrument has served as an essential 
tool in the Fairchild Laboratories for designing transistor circuits for use in 
missile guidance systems. 


LABORATORY PROVEN 


FAIRCHILD 


Developed in the Electronic Laboratories of the Fairchild Guided 
Missiles Division, the Fairchild Transistor Dynamic Analyzer incor- 


ULLETIN 


i 
The Analyzer provides accurate and complete plots of static and dynamic \i 
characteristics of Transistors — point comtact and junction. Its principles are i 
basic, to meet future Transistor needs. Complete with all calibrating circuits \ 
built in — only external equipment, a standard DC oscilloscope. } 
| 
} n } 
Hf 
i | 
i 
| 
i \) 
' | 
| 1) 
} 
] } 
TYPICAL SCOPE PRESENTATIONS ; 
Presents on the Scope: Alpha vs Emitter Current * Collector, Emitter and 
Transfer Characteristics * Collector Characteristics in Grounded Emitter 
Connection * Sweeping Technique Shows Up Anomalies* Complete 
families of curves obtainable in 10 incremental steps for each 5 ranges. } 
\ 
ENGINE AND AIRPLANE CORPORATION i 
Ww 
F AIRCHILD (28:7 | 


We 
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Cuided Mi bon Ditvtitlé \ 


Wyandanch, L. 1, N. Y, 


For product information, use inquiry card on last page 119 


Presenting New 


MICROWAVE FILTERS 
AND PRESELECTORS 


Miniature Gang Tuned 
Filters and Preselectors 


These new filters and preselec- 
tors feature a wide tuning range, 
single shaft tuning, Tschebycheff 
response and extremely compact 
design. They are usable over 
wide temperature ranges and 
can be furnished hermetically 
sealed. 

Components manufactured by 
Frequency Standards are the ac- 
cepted standard of accuracy in 
the field of microwave frequency 
measurement and control. Engi- 
neering, design and = manufac- 
turing facilities are available for 
the solution of problems involv- 


by 
FREQUENCY 
STANDARDS 


Approx. Dimensions: 


> 


ing frequency measurement, fre- 
quency stabilization, frequency 
control and discrimination. Con 
sult Frequency Standards engi- 
neers on your requirements for 
filters, preselectors, oscillator 
cavities, AFC cavities and fre- 
quency meters for special ap- 
plications. 


TYPICAL SPECIFICATIONS FOR PRESELECTORS AND FILTERS 


L 


Tuning Range (KMC) 12-15 — 


Bandwidth (MC) -10#2 


Insertion Loss (db) 


(4 4 sections) S20 


Ss C X 


28-33 485.3 8.5-9.6 


2 ee 


<2.0 <20 


ne ee TYPEN 


Write for new Catalog containing complete 
information on Microwave Filters, Preselec- 


pse 


inquiries 


120 For product information, use inquiry card on last page. 


get PERE: 


TYPE N TYPEN WAVEGUIDE 


tors and Frequency Meters including com 
pletely self-contained Field Test Equipment 


KA QAdads SF 


ques FASE 


Please address 


to BOX 504 A 
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22. WAVEGUIDES AND TRANSMISSION 


LINES 
tror } } 
1¢ c Irthoao Parab 
t b 4 T , 
€ W or V 
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W or 
on it . iu i 
| Se y R. N. Gt R 
hile of Cam € 
| A Trave WwW e Resc P 
razza, Sperry C 
eck 


A Comparison of a Contactor 


sm with an Average-Power-Consti 


inear Servomechanism' by J. P 
Schlumberger Corporation, Ridgefield 
necticut, and J. R. Burnett, Purdue Unive 
Lafayette, Indiana 


b Self-Balancing Magneti Servo Amr 
by W A Geyaer 7 S 


Laboratory, Silver Spring, Maryland 
Stability Boundaries for Fifth-Order Ser 
mechanisms'’ by H. A. Hogan, A-C 5; 
Plug Corporation Milwaukee, Wi 
and T. J. Higgins, University of Wiscor 
Madis¢ W ¢ 

Analy of Feedback C t Sy 
T ce rier F vency C 

T University of P } } 

- 
hia, Pe sylvania 


24. RELIABILITY CONSIDERATIONS IN 
ELECTRONIC EQUIPMENT 


a) ‘On the Time-Dependent Reliability 
works’ by G. H. Weiss, Ballist Resea 
boratorie Aberdeen Provina Grou 


Maryland 


{b) The Effects of Temperature on the Ch 
acteristics and Reliability of Electron Tube 
by W. S. Bowie, General Electric Compa 
Owensboro, Kentucky 

Tube De-Rating in Electronic Systems S 
ject to Extreme Environmental Conditions 
E. S. Mockus, Raytheon Manufacturing ( 
pany, Newton, Massachusetts 

{d) Ambient Temperature Effects in New 


liable Voltage-Regulator Tubes by 
Handly, Raytheon Manufacturing C 
Newton, Massachusett See 


“Germanium Power Rectifiers” 


In the article, “Germanium Pow: 
Rectifiers,” which appeared in tl 
Aug. 1955 issue of TELE-TECH ar 
Electronic Industries, authorship wé 
credited to Joseph T. Cataldo ar 
Noel Ile. This was a mistake. No 


Iles should have been listed as t! 


sole author. 
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Nowadays...instead of a peacepipe, 


the Electronic _ Molle nea 


down the line 


. and his braves are mighty grateful. They, too, find the material 
edited for, and circulated to the Electronic Chief of interest and 
value. In many cases, the Chief points out the articles or adver- 
tisements for them to read. And they read it, because these 
electronic and design engineers in manufacturing or operation 
have the authority to specify and buy. 


HERE ARE THE FACTS: 78% of TELE-TECH's 27,041 total cir- tes OG OG OG Oa ROG ae 
culation hits Chief and design engineers and other key en- Clemeye Wanet ~~ TepsleTer Toys wor 
gineering personnel in the buying power divisions that 
account for 90% of the industry's dollar volume. TELE- 
TECH gives you the largest engineering circulation in 
these groups of any publication in the field. 


TELE-TECH 


& ELECTRONIC INDUSTRIES 


PREFERRED MAGAZINE OF THE “ELECTRONIC CHIEFS" 
480 Lexington Avenue, New York 17, N.Y., Plaza 9-7880 
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-sub-miniature audio 


TRANSFORMERS 


Actual 
size 


AS LISTED IN TRIAD'S NEW 
1955 GENERAL CATALOG 


(Alp 


TRANSFORMER CORP. 


—i. 


& News of MANUFACTURERS’ 


REPS 


Thomas B. Aldrich is now associated 
with Leon L. Adelman Co., factory rep- 
resentatives. Mr. Aldrich was formerly 
sales manager of the Presto Recording 
Corp., Paramus, N. J. Together with 
Adelman he will set up the Adelman- 
Aldrich division for conducting indus- 
trial operations. Offices will be main- 
tained at 141 Broadway, New York 
City, and at Palisades, N. J. The firm 
will cover metropolitan New York, in- 
cluding northern New Jersey. 


Kurman Electric Co., 35-18 37th St., 
Long Island City, N. Y. has added the 
Are Kay Sales Co., 2600 Grand, Kansas 
City 8, Mo., and the Wm. Richter Corp., 
3 Juniper St., Rochester, N. Y. as sales 
representatives for its line of relays. 
The former will cover Arkansas, Okla- 
homa, Kansas, Iowa, Missouri, southern 
Illinois and Nebraska; the latter, upper 
New York State. 


William Brand & Co., Inc,, manufac- 
turers of turbo plastic insulated wires 
and cables, and coated and plastic elec- 
trical insulating tubing, have announced 
the appointment of the following sales 
representatives: Robert O. Whitesell & 
Assoc., 2208 E. Washington St., Indian- 
apolis 1, Ind., who will service Indiana 
and Kentucky; W. E. Fry & Co., Inc., 
406 W. 34th St., Kansas City 11, Mo., 
servicing Nebraska, Kansas, Iowa, 
southern Illinois and western Missouri. 


James B. Lansing Sound, Inc., Los 
Angeles, Calif., has appointed Wm. J. 
Peyser, Colorado Springs, as sales rep- 
resentative covering the Rocky Moun- 
tain states. 


Chicago Condenser Corp., appointed 
M. Clifford Agress, P. E., 891 Fulton 
St., Valley Stream, N. Y. as sales rep- 
resentative in the New York and New 
Jersey metropolitan areas. 


The Reeves Instrument Corp. and 
G. S. Marshall Co., its West Coast rep- 
resentative, presented and demonstrated 
in the Ambassador Hotel in Los An- 
geles, the corporation’s new 400 series 
analog computer. 


Technology Instrument Corp., Acton, 
Mass., appointed Instrument Associates, 
1315 Massachusetts Ave., Arlington, 
Mass., to handle instrument sales in the 
New England Territory. 


Elgin National Watch Company's 
electronic division named Withers & 
Ropek, Engineers, 5439 W. Division St., 
Chicago 5, Ill. sales agents for the 
Advance Relay Co., an Elgin subsidiary. 
The representative will cover the Chi- 
cago area including Illinois, southern 


Wisconsin and northern Indiana, con 
centrating on industrial sales. At th: 
same time the company announced thx 
appointment of A. H. Bruning Co., 221 
W. Wilson Ave., Chicago, IIl., as factor 


representative in the same midwes 
areas. 
Electronic Engineering Representa 


tives, a group composed of RMC As 
sociates, Burlingame Associates, G 
Curtis Engel, I. E. Robinson and Gaw 
ler-Knoop Co., has been organized i 
the Philadelphia-New York area. Th: 
group is launching a traveling show : 
which the products of more than 5 
manufacturers of precision electroni 
instruments and components will b 
displayed. Gawler-Knoop Co., 178 Eag! 
Rock Ave., Roseland, N. J. announce 
that the show will be held at the Rogs 
Smith Hotel, White Plains, N. Y., Oct 
17th; at the Garden City Hotel, Garde: 
City, Long Island, Oct. 19th; West 
Orange Armory, West Orange, N. J 
Oct. 21st; Hotel Sylvania, Philadelphia 
Pa., Oct. 25th. 


The Pyramid Electric Company, 
North Bergen, N. J. announced the ap- 
pointment of William Meily, 4017 So 
Garrison St., Fort Wayne, Ind., as in- 
dustrial sales representative in the 
states of Indiana, Kentucky and Michi 
gan. 


Fred Falck, until recently the presi 
dent of Advance Electric and Relay Co. 
Burbank, Calif., has organized a manu 
facturers’ representative business at 
404 Bank of America Bldg., Glendale 
Calif. The new company will handk 
industrial sales of electronic compo 
nents and sub-components in Souther! 
Calif. and Arizona. 


Gerald L. (“Jerry”) Carlson hi: 
joined George E. Harris & Co., Inc 
Sales and Engineering Representative: 
and will be working out of the Wichit 
(Kans.) headquarters at 1734 Nort 
Hillside. Among other lines represente 
Harris handles powder-iron  coré 
steatite and allied products for Hen 
L. Crowley & Co., Inc., West Orang 
N. J. 


Price Electric Corporation, Frederic 
Md., manufacturer of the “Husky” r 
lays and controls, has announced t! 
recent appointment of Paul R. Sturgeo 
Inc. as Sales Representative for the Ne 
England area. Main office of the ne 
“Husky” representative is located 
25 Huntington Avenue, Boston 16, Mas 
A branch office is maintained at 2 
Broad Street, Milford, Conn. 


122 For product information, use inquiry card on last page. 
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Anechoic Chamber 


(Continued from page 88) 


mounts, each one rated to support 
625 pounds. The ceiling was sus- 
vended from the main room ceiling, 
free of structural attachment to the 


walls, by 148 units, each designed to | 


hold 300 lbs. per mount. The free 
height of the mounts was 4 in. and 
inder loading left a top and bottom 
clearance of 314 in. of space, between 
the anechoic chamber and the floor 
and ceiling of the containing room. 
[he mounts were positioned equi- 
distant from each other and in such 


a manner as to lessen the possibility | 


{} 
hamber in suspension, provided a 
large natural inertia against lateral 
movement; while the mounts were 
stable with equal spring stiffness in 
all directions. The 
structural “creep” was ruled out 
effectively. To provide absolute pro- 
tection against the full range of dis- 
turbing frequencies, the mounts were 
designed and tested for a natural 
frequency of 4-5 cps. This made the 
total system a very low frequency 
mounting ideal for filtering out high 
is well as low frequency and sonic 
disturbances that could be detected 
by the sense of feel. ses 


Gas Diode Voltage 
(Continued from Page 67) 


long as not too much current is 
lrawn by a single or a few tubes. To 
prevent such an overload, a power 
supply with poor regulation was 
ised to operate both tubes and re- 
ays. A high current load automatic- 
illy lowered the duty cycle and the 
pulse voltage. Such protection was 
especially convenient when the sput- 
tered cathode material formd a con- 
ducting path between the electrodes 
of a tube. In this case the poor regu- 
lation of the power supply permitted 
the path to be evaporated open again 
without damage to tubes or equip- 
nent. 

Indications are that the improve- 
ment over the usual characteristics 
of the NE-2 or NE-51 is probably 
lue to coating the glass with ma- 
terial sputtered from the cathode 
This coating acts as aselective getter, 
purifying the gas in the tube, and as 
1 bulb coating which prevents the 
elease of oxygen from the glass it- 
self. It is to be hoped that sufficient 
stability for the circuits in which 
visual indication is required may be 
obtained with a_ partial 

=e 8 


coating. 


TELE-TECH & ELECTRONIC INDUSTRIES * October 1955 


of severe bending stresses on the 
floor foundation. The mass of the 


possibility of | 


PARABOLIC 


ANTENNAS fu the fod 


Designed and developed by Gabriel to meet or surpass civilian 
and military specifications for K-band operation, these parabolic 
antennas are produced with dish diameters of one, two, three, and 
four feet. 

Precision reflectors are illuminated by a 
wave-guide feed 


modified Gabriel 
the same Gabriel design that has received 
universal recognition in the 7000-mc commercial relay band. The 
UG-419/U input flange of this feed is suitable for use in pressurized 
systems. Three- or four-point adjustable mounting is standard. 

® Frequency coverage — /2,700 to 13,200 me. 

© VSWR — less than 1.3:1 through entire range 


® Each antenna can be spoft-tuned to a 
specific frequency, at slight additional cost. 
Large orders for K-band antennas can be filled quickly; the 
two-foot and three-foot sizes are available for shipment from stock. 


For analysis of your antenna or microwave problems, 
write us or telephone Needham 3-0005 (through Boston). 


THE GABRIEL COMPANY. Needham Heights 94, Massachusetts 


For product information, use inquiry card on last page 
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Quantizer 
(Continued from page 75) 


Cathode Follower Driven by De 
cay Circuit, V.b: A cathode followe 
isolates the exponential decay fror 


_ the amplifier grid circuit. This pre 


vents loading of the decay networ! 
by shunt resistance and Miller ca 
pacitance. 

Two Stage Amplifier, V.: The out 


_put of V,b is direct coupled to ; 


two stage amplifier consisting of di 
rect coupled 2C51 triodes. Potenti 
ometer R2 sets the grid bias of th: 
first stage for maximum amplifica 


As the electronics industry grows from $9 billion to $20 
billion in the next 10 years, will you be growing with it? 
In answering, consider the extent to which your personal 
progress is dependent on the progress of the company you 
are with...and the following facts about Sylvania: 


« Sylvania has expanded to 45 plants and 16 laboratories 
in 11 states 


+ In 6 years, the electronics industry grew 24%; Sylvania 
grew 32% 


+ Since 1949, Sylvania has doubled its engineering staff 
and tripled its sales 


Sylvania’s success story is the story of its creative engi- 
neers. These men of talent are given wide latitude to 
experiment...every facility to test original designs...and 
are rapidly advanced in the company as is shown by the 
fact that the average age of high level officials at Sylvania 
is only 45. 

If you are realistic about your future, look into the oppor- 
tunity now open to join Sylvania...and be high in your 
profession 10 years from now. 


WALTHAM Engineering 


NPUT 


Majors in E.E., M.E., Math, 
Physics. Research & Develop- 


ment experience in — 


BUFFALO Engineering 


Majors in E.E., M.E., or Physics. 
Experience in Product Design 
and Advanced Development in— 


Countermeasures 
Systems Analysis 
Transistor Applications 
Noise Studies 
Antenna Res. & Dev. 
Systems Development 
Mechanical Design 
Miniaturization 
Digital Computer 
Circuits & Systems 
Circuit Design 
Shock & Vibration 
Technical Writing 
Missile Analysis 


Missile Systems Laboratory 
Radar Research & Development 
Missile Guidance & Ground 

Equipment Analysis 
Systems Evaluation Operations 
Research 


Circuit Design 

Systems Development 
Pulse Techniques 

F.M. Techniques 
Equipment Specifications 
Components 

Microwave Applications 
Servo Mechanisms 


Subminiaturization 
Mechanical Design 
Shock & Vibration 

Heat Transfer 


Please forward resume to: Professional Placement Supervisor 
SYLVANIA ELECTRIC PRODUCTS INC. 


Randall A. Kenyon 
175 Great Arrow Ave. 
| Buffalo 7, N.Y. 


¥ SYLVANIA 


SYLVANIA ELECTRIC PRODUCTS INC 


Thomas A. Tierney 
100 First St. 
Waltham, Mass. 


Your inquiries will be answered within 2 weeks 


For product information, use inquiry card on last page. 


Fig. 6: Timing logic of voltage quantizer 


tion at the threshold level. A ge 
_manium diode prevents grid current 
flow in the first amplifier stage anc 
overloading of the cathode followe: 
output when the output of the decay 
circuit is large. Potentiometer R 
adjusts the grid bias of the secon 
amplifier and thereby controls th: 
comparison level the following am 
| plitude comparator. 

Amplitude Comparator, V,: Th 
amplitude comparator is a conve! 
tional Schmidt circuit. It is turned o 
when the input to the RC netwo1 
exceeds the comparator thresho! 
and is turned off when the expone! 
tial voltage decays below the thres! 
old. Because of the high gain an 
plifier which drives it, the compara 
tor hysteresis has negligible effect « 
the overall performance of the quai 
tizer. 

The comparator output pulse 
differentiated and the leading edg 
pulse used to trigger a delay mult 
vibrator. The trailing edge pulse 
used to trigger off the reset flip-flo) 

Delay Miultivibrator, V., an 
Blocking Oscillator, V.: The dela 
MV is a one shot, 12AT7 multivibra 
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yy with a quasi-stable state of ap- 
roximately 10 usec. The trailing 
dge of the pulse is differentiated in 

pulse transformer and used to 
rigger a 2 usec 12AT7 blocking os- 
illator. The blocking oscillator out- 
ut pulse is fed to the control grid 
f the 6AS6 double coincidence gate 
[fhe delay period is arbitrary in 
ngth. It permits the input sample 


Fig. 7: Block diagram of improved quantizer 


reach its maximum before quan- 
ization begins. 

One Megacycle Oscillator, V,,: Ac- 
irately spaced .1 usec pulses are 
\btained from a one megacycle free 
unning electron coupled oscillator. 
\ 6CL6 pentode is operated as a 


Class C Hartley oscillator. Negative 


sutput pulses are derived from the 
plate. These are inverted in a pulse 
transformer. The pulses are then fed 
nto the 6AS6 double coincidence 
ates. 

Double Coincidence Gate, V, 
This is a gate which passes the one 

egacycle pulse when there is co- 

idence between one of these 
ulses and the blocking oscillator 
pulse. The output pulse triggers the 
rest flip-flop on. 

Reset Flip-Flop, V.,, and Clear 
Switch, V,.. The reset flip-flop is a 
ong duration one shot 12AT7 multi- 

brator. The output pulse drives the 
ormally cutoff 2C51 clear switch 
nto conduction, discharging the 
liode holding capacitor and starting 
the exponential decay. The output 
ate pulse is also supplied to the out- 

ut 6AS6 double coincidence gate. 

Double Coincidence Output Gate, 
V,.: This is another 6AS6 gate which 

asses the 1-mc pulses which occur 
at the same time as the reset flip-flop 

ulse. These two are in coincidence 
iring the time that the exponen- 
al is above the preset threshold. 

"he output pulses are 30 v in ampli- 
ide and of .1 usec duration. 


Timing Logic 


Idealized waveforms of the quan- 
tizer are shown in Fig. 6 illustrating 
he timing logic of the quantizer. 

In all pulse circuits timing will be 
affected by unavoidable delays in 
pulse transmission. In the quan- 
tizer there is a delay between the 
on” triggering of the reset flip-flop 


64% of all Electronic Engineers 
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Dyuamie Mutual Couductauce 
TUBE TESTERS 


* FASTER 


& MORE 
\ ACCURATE 


. \. * DEPENDABLE 


= x LONGER 
LIFE... 


...are only a few reasons why more engineers 
prefer HICKOK than all other makes of tube testers combined. 


NEW DESIGN FEATURES FOR MODEL 750 SHOWN 


Micromho ranges on the dial of the large, HICKOK 5° Meter: 0-1500, 0-3000, 0-6000, 0-15,000, 
0-30,000 Micromhos. Also, two "'Replace-Good" ranges. 
Tests voltage regulator (VR) tubes in accordance with any manufacturer's handbook data or 
by use of the up-to-date roll chart furnished. 

A. Accurate DC Voltmeter readings up to 200 volts 

B. Accurate DC Milliammeter Measurements up to 100 milliamperes 

(Both on the Micromho Meter). 

Two DC plate and screen voltages provided —Normal and Low—controlled by a Selector 
Switch. The Low Range is for use with sub-miniature tubes and for other tubes requiring a low 
range of plate and screen volts. 
New 0-1500 Micromhos range for increased accuracy in testing sub-miniature tubes 
Four AC signal voltages provided—as low as .25 volt. 
Two “red-green” ranges on the Micromho Meter scale offer easier customer readings 
Quick and easy scale selection—The Chart identifies the range to be read by the letters from 
"A" through "'H" inclusive. A simple selector switch carries the same letters and identifies the 
various ranges. 
Short test—Recent HICKOK engineering and achievements have provided a highly accurate 
shorttest which will show up even the slightest heater cathode leakage condition of a vacuum tube. 
Line adjust knob automatically indicates whether the line voltage is low or high 
Permits matching of tubes such as 6SN7 when used in critical circuits. 
Forecasts the future life of the tube under test. Tests the gas content of the tube. Tests for tube noise. | 
Bias and line fuses prevent accidental damage. Chart arrangement makes for quickest tube 
selection. The tube's location on the chart is indicated by a key type number stamped beneath 
the chart openings. | 


TESTS THE NEW SERIES HEATER-STRING (600 M.A.) Tubes 
ALSO TESTS GERMANIUM DIODES AND SELENIUM RECTIFIERS 


THE HICKOK ELECTRICAL INSTRUMENT COMPANY 


10606 Dupont Avenue e Cleveland 8, Ohio 


For product information, use inquiry card on last page 125 


DECADE RESISTANCES 
& VOLTAGE DIVIDERS 


delivered from stock 


Accuracy: 10 


_ 


0.1 
0.01 


126 


ohms and 
above: 


+0.1% 


ohm: 0.25% 


ohm: 
ohm: 


1%, 
+5% 


+- 


Type 
ia 


—+ 


817 


Temp. Coeff.: 


+0.002% per degree C. 


Maximum Load: !/;-watt per step 


Frequency Limit: Non-inductive 


to 20KC 


DECADE RESISTANCE BOXES 


Total 
Dials Ohm Steps Resistance—Ohms Price 
3 0.01 11.1 $60.00 
3 0.1 ty 51.00 
3 1 1,110 56.00 
3 10 11,100 60.00 
3 100 111,000 63.00 
3 1,000 1,110,000 77.00 
3 10,000 11,100,000 120.00 
Saree: | ; 
4 0.01 oe re 75.00 
4 0.1 1,111 71.00 
4 1 11,110 77.00 
4 10 111,100 79.00 
4 100 1,111,000 92.00 
4 1,000 11,110,000 139.00 
> 0.1 ore 94.00 
5 1 111,110 101.00 
5 | 10 1,111,100 113.00 
5 100 11,111,000 155.00 
6 0.01 Pe A 105.00 
6 0.1 PET eas 109.00 
6 1 PE Be 121.00 
6 10 11,111,100 169.00 


3 
4 
4 
4 


UNMOUNTED DECADE RESISTANCES 


Ohm Steps 


0.1 
1 
10 
100 
1,000 
10,000 
100,000 


| 1,000,000 


Total 
Resistance—Ohms Price 
| 1 $12.00 
10 13.25 
100 13.25 
1,000 15.00 
| 10,000 16.00 
} 100,000 18.50 
| 1,000,000 32.50 
| 10,000,000 60.00 


Total 
Ohm Steps Resistance—Ohms Price 
1 1,000 98.00 
0.1 1,000 126.00 
1 10,000 132.00 
10 100,000 146.00 


SHALLCROSS MANUFACTURING COMPANY 


518 Pusey Ave., Collingdale, Pa. 


For product information, use inquiry card on last page. 


Shallcross. 


Quantizer 
(Continued from p. 125) 


and the start of the exponential de 
cay. There is also a delay betwee: 
the time the exponential decay fall 
through the threshold level and th: 
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Fig. 8: Experimental transition voltages 


plotted against number of output pulses 


“off” triggering of the reset flip-flop 
These delays are constant regardless 
of the magnitude of the voltage sam- 
ple. Because of the nature of the ex- 
ponential decay, the delays ars 
equivalent only to a change in the 


threshold level. Their effect can be 


completely eliminated by a simple 
adjustment of the threshold level. 
Delay lines are not necessary. 

A more recent, somewhat simpler 
version of the quantizer is shown in 
block diagram form in Fig. 7. Its 
feature is a gated 1-mc _ blocking- 
oscillator which eliminates the need 
for the coincidence circuits. The tim 
ing logic is the same. 


Experimental Results 


The quantizer was tested with on¢ 
microsecond inout pulses at a tw 
kilocycle PRF. (Fig. 8) Adjustment 
are made in three steps. First, the in 
put pulse is set at 3.3 v amplitud: 
and R2 is adjusted until one puls 
is observed at the output. The inp 
pulse is then set at 100 v. With swit 
S, in the 10% position, trimmer con 
denser C, is adjusted until 18 outp: 
pulses are observed. Then with §, i 
the 5% position, trimmer C, is a¢ 
justed until 35 output pulses are ot 
served. For proper logarithmic quar 
tization, it was found that R, shou! 
be set so that the voltage at the ou 
put of the holding circuit catho 
follower is — .75 v. 

The volage increment correspon 
ing to each quantization interval 
determined by measuring the chan; 
in input voltage at which the numb: 
of output pulses changes by one. Fi 
9 shows the theoretical transiti 
voltages for 5% and 10% quantiz: 
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yn. Results of typical runs at 5% 
1d 10% quantization settings are 
own in Fig. 8. The straight line | 
,sses through the theoretical quan- 
ation voltages. The odd numbered 
quantization levels correspond 
the 10° quantization levels. The 
<perimental points for these levels 
ly are shown. 
The overall accuracy of the quan- 


as present is 12% for the 
minal 10% range and 7% for the 
ninal 5% range. This has been 


ised principally by the difficulty 
\btaining linearity in the cathode 

llower stages over the wide range 
nput sample voltages. 

Drift in the transition voltages is 
$ ligible. 


Applications 


Any quantity which can be con- i 4 
rted into an analog voltage can be — ‘ 4 
iantized logarithmically. 
In its present application the quan- 

tizer is used to measure to 5% accu- ) 

acy the time interval between two ia — . ~ A —SPEFD 
iccessive pulses whose separation TO = 
ay vary between 1 and 27,000 

NEW SMALL PATTERNS 


; | won = You just can’t beat Klein pliers for 


: smooth, easy operation—for steady 
497 ‘ 209-5L compact : P , 


oblique cutting plier dependability whatever your pro- 


S! _ duction job. That's because Kleins 
4 ; 
105 ] é ~ —— 

Nic. 


YOUR PRODUCTION 


are quality made of finest tool steel, 


precision fitted—individually tested. 
307-5'AL extremely 


. : Handles fit the hand to perfection— 
se slim long nose plier 

" : knives shear through toughest wire 

with ease. 

2a And now the Klein plier selection is 
- : 2 203-6-SCP-L bigger than ever—in standard size 
36.8 needle nese plier patterns—in new compact patterns 
40.6 26 
449 27 4 nee ’ > D4 uae Sa 

2 a7 specially designed for intricate wiring 
a = and cutting in confined space. Avail- 
“70 * ‘ able with or without a flexible steel 
= : 317-5L chain 
. = pee 
ae = nose plier leaf spring. 

2.0 ] 3 | 8 Ask to see the 


complete new line. 


Fig. 9: Theoretical transition voltages ie 
Write for your free 


secs. Three linear sweeps 1-30 ASK YOUR SUPPLIER copy of the Klein 
secs, 30-900 uusecs, 900-2700 are gen- Foreign Distributor: Pocket Tool Guide. 
ated in sequence. Each range is International Standard Contains informa- 
iantized into 32 levels. The first Electric Corp., tion on all types of 
ilse starts the sequence operation; New York Klein Quality Pliers. 


he second pulse terminates the 
weep and starts the quantization. 


When the sweep switches to the next 0 | Mathias & Sons 
igher range, 32 counts are read into | | ' 
ne counter which measures pulse \ gee "Stablished 1857 soe hance 


eparation. 7200 McCORMICK ROAD + CHICAGO 45, ILLINOIS 


Multiplication of any two quanti- | 
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LETS 
FACE (T... 


there are thousands of 


HERE’S 
WHY 


YOU 
SHOULD 
COMPARE 


floor.”’ 


DIVISION 


engineering positions 
open today... but— 


CROSLEY 


ANUFACTURING 
CORPORATION 


ALG? 


V New engineering groups being 
established offering unusual oppor- 
tunities NOW... “on the ground 


V Greater advancement opportunities 
assured by the continued expansion of this 
young, vibrant engineering organization. 


PRESENT CROSLEY ENGINEERING GROWTH IN PERSONNEL 
REQUIREMENTS* #eaeii! ) 

Electronics and Mec! < 

ectronics and Mechan- ol 
ical Engineers, Physicists LLL “"* 
and Mathematicians: TLL 

® Advanced Research 

@ Research 

@ Project LLL REQUIRED 


@ Advanced Design 
@ Senior Design 

® Design 

® Junior 


] 


io 


EXPANSION 
----1950 1951 1952 1953 1954 1955 1956 1957-... 


SOME OF THE FIELDS OF INTEREST TO CROSLEY: 


Radar — Servo-mechanisms — Fire Control — Digital Circuitry 
— Navigation — Communications — Countermeasures — Missile 
Guidance — Microwave Design— Telemetry 


SUBSTANTIAL BENEFITS AVAILABLE TO YOU: 


Excellent salaries, fully equipped modern laboratories, paid 
vacations and holidays, subsidized university educational pro 
gram, group insurance program for you and your family, retire- 
ment plan and adequate housing in desirable residential areas. 


Investigate these opportunities 
by sending resume to: ! 


*U, S. Citizenship required 
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For product information, use inquiry card on last poge. 


DIRECTOR OF ENGINEERING 
Government Products — Crosley Division, 
AVCO Manufacturing Corporation 
Cincinnati 15, Ohio 


Quantizer 
(Continued from p. 127) 


ties expressible as analog voltages 

performed by logarithmic quantiza 
tion of the inputs and their additio 
in a counter. The sum is the logar 
ithm of the product of the two quan 
tities. Division is performed by sub 
traction of the logarithms. In th 
connection it should be noted th: 
the quantizer takes the logarithm « 
the ratio E/E,. Therefore, in multi 
plication of E, and E, 


KE. Ep EE, 
log t log log = (24 
E. k : E 2 
and in division 
E, ls b Tig 
log log -= log 2 
EF, Ey Fy 


If E, is made equal to ¢ in the desig 
of the quantizer, multiplication of F 
and E,, yields 


E. Ey 
log + log log E, Fy 2 
€ € 
If E.. is made 1, 
i. Ey, 
log + log log § : i; b ) 
] l 


The quantizer will permit measure 
ple and code a complex wave. Sam- 
pling is performed by synchronizing 
the quantizer at evenly spaced inter 
vals equal to one over twice the sig- 
nal bandwidth. The quantizatior 
accuracy, range, and timing interval 
determine the upper limit on the 
bandwidth of the signal which the 
quantizer can handle, as shown it 
Eq. (23) where F’ is twice the band 
width of the sampled signal. 

The quantizer wil permit measure- 
ment of amplitudes of pulses whos« 
durations are as short as one-ha! 
usec. Repetitive pulse trains are no 
necessary since only a single puls 
is used for the measurement. ® ® * 


resented at Wescon, 1954 


Engineer Openings 


A U. S. Civil Service examinati: 
for Electronic Engineer has been a! 
nounced for filling positions payil 
$4,345 and $4,930 a year at the M: 
Clellan Air Force Base in Calif. 

No written test is required to qu: 
lify, applicants must show appr: 
priate education or experience, or 
combination of such education ar 
experience. Applications will be a: 
cepted until further notice and mu 
be filed with the Board of U. S. Civ 
Service Examiners, McClellan A 
Force Base, McClellan, Calif. 
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Sardioid Microphone 
(Continued from p. 72) 


.e rear for all frequencies together 
ith a flat frequency response, the 
ynt to back distance must be small 
nd the impedance of the mechani- 
11 system must be proportional to 
equency. Because the distance 
m front to back must be small 
good cancellation, the phase 
iift at low frequencies is small, 
ving rise to proximity effect. Be- 
1use the impedance of the mech- 
nical system must be proportional 
frequency, the impedance and 
ree are small at low frequencies, 
ving rise to the objectionable 
hock features. The user of the con- 
entional cardioid microphone must, 
herefore, accept the disadvantages 
proximity effect and shock sus- 
eptibility to obtain flat response 
nd good cancellation. 


Phase Shifts 


These disadvantages can be elimi- 
ated if several changes are made. 
\s shown in Fig. 3, if the phase 
hifts due to the space change and 
he resistance-capacitance network 
ire held constant with respect to 
equency, then the resultant pres- 
ure on the diaphragm will also be 
onstant with frequency. More 
mply, if the front to back distance 
ind the acoustical resistance and 
olume varies such as to subtend 
qual parts of a wavelength regard- 
ess of frequency, then the resultant 
ressure will be independent of 
equency. 

If the pressure can now be made 
ndependent of frequency, the 
nechanical impedance of the sys- 
em must also be made independent 

frequency in order to keep the 
esponse flat (Eq. 4). As a result, at 
ow frequencies the impedance and 
ressure are no longer small and 
isceptibility to mechanical shock 
s reduced. Since the phase shift is 
ynstant regardless of frequency, 
the shift at the low end of the spec- 
trum is no longer small and proxi- 
nity effect is eliminated. All com- 

‘omise is eliminated if the phase 
hift due to the front to back dis- 
ince and the acoustical network is 
onstant with frequency. This is 
ffectively accomplished in the new 
irdioid dynamic microphones em- 
oying the Variable D principle. 

As shown in Fig. 10, three dis- 
‘tinct rear entrances, instead of the — i 
single rear entrance as previously -—) 
lescribed, are employed. A different : 
‘coustical filter is placed in each |g 
f the rear sound channels with pass 


TELE-TECH & ELECTRONIC INDUSTRIES * October 1955 


led by D. S. Kennedy & Co. 
ever the shape, size, or scope of 
. dy’s versatile staff 


VHI 
120 feet high and is 130 feet wid 
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ANTENNA EQUIPMENT 


°>D. S. KENNEDY & CO. 


_  GOHASSET, MASS. — TEL: CO4-1200_ 


ss ces Ses ed 
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For product information, use inquiry card on last page. 129 


for SOLDERLESS 
CONNECTION 


HERMETICALLY SEALED 

Our hermetically sealed “taper-pin” relays are 
available for immediate delivery, in two, three 
and four pole models. These units surpass MIL, 
Spec. 5757B and 6106A. They are currently be- 
ing used in jet aircraft, guided missiles, and 
other airborne equipment. 


ready with a new 
2 PDT SUBMINIATURE RELAY 


to meet the rugged standards of today’s needs 
VIBRATION: 10-500 CPS at 10 G’s minimum, and 
withstand 50 G's minimum shock. 
HERMETICALLY SEALED AND DRY NITROGEN 
FILLED. 

TEMPERATURE: —65°C to + 125° C. 

RATING: 5 amp. resistive at 28V DC or 115V AC. 
SIZE: .656 in. dia. x 1.500 max. 0/A 

WEIGHT: 2 ounces maximum. 


Satisfies test requirements of Spec. MIL-R-6106A 


for further information write 


ELECTRO-MECHANICAL SPECIALTIES, INC. 


6819 MELROSE AVENUE e LOS ANGELES 38, CALIFORNIA 


SERVICING KITS. - 


SOUND and PROJECTION EQUIPMENT - 
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Cardioid Microphone 


(Continued from p. 129) 


sult of this arrangement is for fre- 
quency f, the distance from front 
to back (D) is long, for f, the D is 
shorter and for f, it is shorter still 
This condition approaches the de- 
sired result: 


] . 
D proportional to ; (9) 


However, as is indicated in Fig. 11 
for an intermediate frequency f 
some sound enters the low-fre- 
quency hole and some enters the 
mid-frequency hole. The resultant 
sound pressure at the rear of the 
diaphragm would be the sum of the 
two sound pressures as shown in 
Fig. 12. Since in this case the pres- 
sures at each of the two entrances 
are equivalent, the phase of the re- 
sultant pressure is shifted to a point 
midway between the two. It appears, 
therefore, as if the entrance for the 
resultant pressure is midway be- 
tween the low and mid-frequency 
entrances. Similarly, frequency f, 
would appear to have an entrance 
midway between the mid-frequency 
entrance and the high frequency 
entrance. Each discrete frequency, 
therefore, seems to have a discrete 
place of entry along the micro- 
phone which makes 


1 
D proportional to f (6) 


Constant Phase Shift 


With D inversely proportional to 
frequency, the phase shift due to 
the front-back distance is constant 
with frequency which is one of the 


TAPE RECORDERS - ANTENNA ROTATOR - CONTROL CABLES 


- Fabric-covering problems vary with the size 
and shape and function of the carrying 
case. Here’s the cue for APEX specialists! 
For fast-colored, durable fabrics to make 
your units SELL faster and LAST longer... 
ask men who KNOW. 


It will cost you nothing to let APEX 


specialists consider your problems. 


for 29 Years “ 


SPring 7-3140 


For product information, use inquiry card on last page. 


THE House of sERN'C 


APEX coateo rasrics, inc. 


12-16 East 22nd St., N. Y. City 10 


PORTABLE TV SETS - TEST INSTRUMENTS 


desired goals. 

Similarly, the acoustical network 
phase shift can be held constant 
with frequency. An acoustic re- 
sistance is placed at the entrance of 
each of the three openings. The re- 
sistance at the low frequency open- 
ing is of such a value that the phase 
shift caused by this resistance plus 
the effective capacitance that the 
sound of frequency f, encounters in 
the system is equivalent to the space 
shift due to the distance between 
the low frequency opening and the 
front of the diaphragm. Similarly 
the value of resistance for the mid- 
frequency entrance results in an 
equivalent phase shift for frequency 
f., since f, enters the mid-fre- 
quency opening only. This is re 
peated, of course, for the high fre- 
quency entrance. Thus, this condition 
approaches the desired result i 
which the acoustical phase shift 
equals a constant. For frequency f, 


- §3S¥) ONIAMYY) S.NIW3DIAYIS 


SWILSAS Vd J18VLYOd 


TELE-TECH & ELECTRONIC INDUSTRIES * October 1955 


> 


n Fig. 11, equal amounts of sound 
energy enter the low and mid-fre- 
quency entrances. As indicated in 
Fig. 12, the resultant sound pressure 
is shifted from the sound pressure 
entering the rear hole in exactly the 
same manner as was described for 
the space shifts, frequency’ f, acting 
as if it entered an entrance midway 
between the two entrances. This ac- 
‘omplishes the second goal of having 
the acoustical phase shift indepen- 
dent of frequency. Therefore, a 
microphone has been produced hav- 
ing both a flat response and good 
cancellation while simultaneously 
eliminating proximity effect and 
susceptibility to mechanical shock. 

If, as shown in Fig. 9, the phase 
shift through both the space and 
acoustical networks is equal to 60°, 
then the maximum difference in 
resultant pressure for a distance 
source is ab. For a close source, the 
maximum difference in pressure is 
‘d. It can be seen that ab approxi- 
mately equals cd: but if the phase 
shift is small (which it is at low 
frequencies), the resultant pressure 
is ab’ for a distant source and 
e’d’ for a close source. Clearly, c’d’ 
is much greater in magnitude than 
a’b’, indicating that an increase in 
bass response occurs when the 
source is moved close to the micro- 
phone only if the phase shift is 
small. 


Compromises 


To reiterate, in the development 
of present day cardioid microphones 
certain compromises must be made. 
To produce good cancellation from 
the rear for all frequencies together 
with a flat frequency response, the 
front to back distance must be small 
and the impedance of the mechani- 
cal system must be proportional to 
frequency. Because the distance 
from front to back must be small 
for good cancellation, the phase 
shift at low frequencies is small, 
giving rise to proximity effect. Be- 
cause the impedance of the me- 
chanical system must be _ propor- 
tional to frequency, the impedance 
and force are small at low frequen- 
cies, giving rise to the objectional 
shock features. The user of the con- 
ventional cardioid microphone must, 
therefore, accept the disadvantages 
of proximity effect and shock sus- 
ceptibility to obtain flat response 
and good cancellation. 

These disadvantages can be elimi- 
nated if several changes are made. 
As shown in Fig. 3, if the phase 
shifts due to the space change and 
the resistance-capacitance network 
are held constant with respect to 
frequency, then the resultant pres- 
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takes 3 less space 
than previously 


available types , 


smaller socket for 
septar based tubes such 
as the 5894, 6524, 6252 


Considerably smaller than previously available types, 
this new 7-pin VHF septar socket permits compact design 
in mobile, aircraft, and other types of transmitting equip- 
ment. Bases on all three types are grade L4 steatite, 
glazed ontop and sides— underside DC200 impregnated. 


Available in three grades to meet all applications: 


Standard — 122-105-1 
Industrial — 122-105-100 
Military — 122-105-200 


Contacts on the standard grade are cadmium plated, 
with brass clips and steel springs. Contacts on industrial 
and military grades consist of phosphor bronze clips 
with beryllium copper springs. Contact plating on indus- 
trial type, .0005 silver; military, .001 silver. Aluminum 
shell finish is etched on standard; lridite No. 14 on indus- 
trial and military types. 


Additional Features 

@ Molded recesses in base for each contact—prevents 
turning 

@ Contact cushion washers of fungus resistant glass base 
melamine 

@ Sockets molded with pin circle groove and recessed 
tube pin holes for easy tube insertion 

@ Aluminum shell submounts tube for optimum input and 
output shielding, %” hole provides adequate venti- 
lation. 

Special Types Available 
Wafer socket alone, without shield base. Sockets with 
special grid terminal for direct mounting of components. 


Write today for prices or further information. 


E. F. JOHNSON COMPANY 


For product information, use inquiry card on last page 


2234 Second Avenue Southwest * Waseca, Minnesota 
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(CROWAVE ENVELOPE 


Other products: 


TELEMETERING RECEIVERS 
(CRYSTAL CONTROLLED) 

RADAR BEACONS 

RADAR MONITORS 

RADAR TEST SETS 

CRYSTAL CONTROLLED SWEEP 
CALIBRATORS 

NOTCH WATTMETERS 

PRECISE FREQUENCY STANDARDS 

WAVEGUIDE DISCONNECTS 

MIXER CRYSTAL MOUNTS 


SPECIAL 


We specialize in 


MICROWAVE DEVELOPMENT 
rO FIT YOUR NEED 


Write Dept. C for 
Complete Details 


send for the 


‘COMPLETE 324-PAGE 


1956 CATALOG 


most widely used 
Electronic Supply Guide 


ALLIED’S 


DETECTOR 
MODEL 433C 


5.4 — 5.9 kme 
34x 112 waveguide 


MODEL 433X 
9.0 — 9.5 kme 
2 x 1 waveguide 


@ DEMODULATES .HIGH LEVEL SIGNALS 


Uses vacuum diode detectors 
Linear detection characteristic 


@ FIXED TUNED OVER FREQUENCY RANGE 


Low input vswr 


@ DIRECT CONNECTION TO SCOPE PLATES 


No amplifier needed at high inputs 
Push-pull output 


@ LARGE VIDEO BANDWIDTH 


Low capacitance diode mounts 
Operates into low resistance loads 


JA CRAFT 
AMAMENTS 


COCKEYSVILLE, MARYLAND 


A SUBSIDIARY OF HAYES MANUFACTURING CORP. 


8 


z J 
YAY Llane fos Che) a 
= ACLIED Radio 


‘Nrtone Stemntiee }-song 


. 
NNER CRO whee ais 
vs 


CAALO6 80. i569 


_1956 


your buying guide to the world’s largest stocks 
of ELECTRONIC SUPPLIES FOR INDUSTRY 


Here’s how to simplify and speed the purchasing of all your 


Stoctrenic electronic supplies and equipment: send your orders to ALLIED 
the reliable one-supply-source for all your electronic needs. 
Equipment Supply We make fastest shipment from the world’s largest stocks of 
for Research, electron tubes (all types and makes), transistors, test instru- 
Development, ments, audio equipment, electronic parts (transformers, capaci- 
Maintenance tors, controls, etc.), and accessories —everything for industrial 
and Production and communications application. Our expert Industrial supply 
Operations service saves you time, effort and money. Send today for your 
FREE copy of the 1956 ALLIED Catalog—the complete Buying 


COMPLETE EXPERT 
INDUSTRIAL SERVICE 


One complete 
dependable source 
for Everything 


in Electronics 


For product information, use inquiry card on last page. 


Guide to the world’s largest stocks of quality Electronic Sup- 
plies for Industrial and Broadcast use. 


ALLIED RADIO 


100 N. Western Ave., Dept. 
Chicago 80, Illinois 


18-K-5 
send for 


FREE 
CATALOG 


Cardioid Microphone 
(Continued from page 131) 


sure is used to vibrate the dia 
phragm-voice coil assembly. Thi 

of course, provides useful outpu 

Part of the incoming pressure, how 

ever, is used in vibrating the rela 
tively stiff air in the small cavit 

under the diaphragm. The resulta: 

pressure on the diaphragm is, ther« 

fore, reduced. This phenomenon is 

problem at low frequencies onl] 
since the pressure used in vibratin 
the small cavity decreases with fr« 

quency. To relieve this situation an 
improve the bass response, cavit 

(10) is coupled to the small cavit 

by means of a small diameter hol: 
through the microphone head. A 
low frequencies, therefore, th 
cavity is effectively large while a 
the frequency increases the smal 
diameter hole decouples  cavit 
(10); the “inertance” of the hole 

analogous to electrical inductance 

has an impedance which is high a 
high frequencies. Therefore, effec- 
tively, the cavity under the dia 
phragm reaches its original size fo 
high frequencies. Thus cavity (10) 
solved the problem and convenient- 
ly provided space for the trans- 
former and leads. 


Standard Features 


The cutaway view in Fig. 2 re- 
veals many of the standard features 
used to improve modern microphons 
design. The wind screen (1) serves 
as a blast filter placing a high re 
sistance in the path of sudden gusts 
of “wind” encountered when ; 
microphone swings on a_ boon 
Number (2) is known as a grill re- 
tainer and serves a dual purposs 
First, it is a clamp holding th 
microphone head securely in _ the 
case. Secondly, its shape is carefull; 
designed so that it acts as a “reso 
nator” together with the volum: 
(3) between it and the diaphragn 
to increase the high frequency re 
sponse. Number (4) is the mag 
netic assembly providing a stron 
magnetic field for increased eff 
ciency. As shown in Eq. 4, for th 
output voltage to be high, the flu 
density B must be high. The voi 
coil and diaphragm assembly i 
indicated by (5). Number (11) 

a stepup transformer matching th 
relatively low voice coil impedanc 
to 50, 200 and 25,000 ohm output. 

The low frequency entrance 
shown at (9) while the mid-fre 
quency entrance is indicated b: 
(6). Number (8) indicates tightl 
fitting discs of felt with a small hol: 
through the center. These act ana 
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ogously to inductances, limiting 


the transmission of sound from en- 
trance 9 to low frequencies. Number 


7) is a heavier disc of felt without 
: center hole. This is part of the 
esistance in the resistance-capaci- 


tance network for the low fre- 


uency entrance. Across the mid- 
equency hole is stretched a small 
ection of vinylite, acting as part 

a band-pass filter for the middle 
equency range. Number (12) in- 
licates the high frequency entrance; 
here is a similar one on the other 
ide of the microphone. 

In Fig. 13 is shown the actual re- 
sponse curve of the Model 664 to- 
‘ether with its response 180° off 
the axis. The excellent cancellation 
qualities shown make it ideal for 
both broadcast and public address 
work. All sound not originating in 
ront of the microphone diaphragm 
s effectively reduced. The micro- 
phone can be placed some distance 
from the sound source since rever- 
beration is drastically decreased. 
Or simply, the Model 664 is ideal 
wherever a cardioid or unidirec- 
tional pattern is desired over a wide 
frequency range. 


Spectrum Analyzer 
(Continued from page 81) 


the analyzer input is a single line 
which is horizontal within the flat- 
ness of the system, better than +1 
db. When a device such as a filter or 
amplifier is interposed, a quite 
inique response tracer is obtained. 
The interesting properties are ob- 
tained solely because of the conver- 
ion of the sweep generator output 
to a single frequency, the i-f in the 
nalyzer as compared to the con- 
entional wide-band or detected os- 
illographic indicator. The i-f selec- 
tivity assures response to funda- 
nentals only down to very low 
iudio. Thus, in high-pass or stop- 
band filters, the degree of attenua- 
tion is accurately indicated despite 
esidual generator harmonics, which 
vould tend to mask deep valleys in 
vide open systems. Similarly, hum 
ind noise which may be picked up 
n the tested device are effectively 
liscriminated against. Sixty cps. 
ower line frequency which often 
S present in amplifier outputs is 
een merely as a bobble on the re- 
sponse curve only at 60 cps. on the 
frequency axis. In measurements 
involving the total response of a 
highly distorting network, the oscil- 
loscopic indication must be used, 
however. 
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Analysis of vi- 
: bration reso- 
nances of a 

i d small motor 
Actual analy- 
sis time 10 


seconds 


how to accurately analyze 


Whatever your problem . . . sound, 
vibration, or general spectrum analy 
sis in the laboratory or on the pro- 
duction line, you can reduce engineer 
ing and production test costs with 
the Panoramic Sonic Analyzer LP-1 

In only one second, the LP-1 auto 
matically visualizes on a Cathode 
Ray Tube the frequency and magni 
tude of waveform components be 
tween 40 and 20,000 cps. 

Join the many top-flight manufac 
turing, research and development 
activities which have increased their 
efficiency through the use of instru- 
ments made by Panoramic, the leader. 


If you can’t see us at the Conference, 
WRITE FOR COMPLETE DETAILS, 
PRICES AND DELIVERY TODAY 


- 


oan’ 


‘|| PANORAMIC 


RADIO PRODUCTS, INC. 


SOUNDS, VIBRATIONS, AUDIO WAVEFORMS 


at high Speeds ( aS much as 360 times faster, in fact ) 
~~ -with------. 


PANORAMIC 


Sonic Analyzer 


Operates with microphones, vibration 


~ =e aw aw ow a= ao oo” 


pickups and other transducers. * Presents 
data graphically permitting rapid, direct 
readings of frequency and voltage. * Data 
can be easily photographed or recorded. 


Linear and log voltage calibrations. ° 


Simple operation 


Fairchild Polaroid 
Oscilloscope Camera 
Model F-296 
Designed for use with 
Panoramic instruments incorporating a 5” 
flat face CRT, Model F-296 provides full 
size prints of panoramic presentations. No 

photographic skill required 


14 South Second Ave., Mount Vernon, N.Y. 
Phone: MOunt Vernon 4-3970 


28 at the National Electronics Conference 
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WELMEG 


Vacuum-Sealed Resistors 
50 to 1,000,000 MEGOHMS 


Welmeg resistors were developed specially for nuclear and related research. 
They are particularly suitable for use with electrometer tubes, ionization 
chambers, and in all other applications which indicate high resistance 


values with close tolerance and good stability 


Welmeg resistors are vacuum-sealed in glass. They are then subjected to 
stabilization processes. After they are individually inspected and measured 
for temperature and voltage coefhcients. and noise, they are stored for long 


periods to insure absolute stability 


The behavior of any Welmeg resistor for any determined conditions can 


be predicted with reliable accuracy. Each Welmeg resistor bears a serial 


number which enables the user to obtain an exact history of the unit 


with accurate data regarding its electrical properties 


For complete data writeto Dept. HK-8 


Welwyn International, Ine. 


3355 Edgecliff Terrace, Cleveland 11, Ohio 
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Spectrum Analyzer 


(Continued from page 133) 


Presence of the i-f filter simplific 
the problems associated with th 
single line plot and the logarithmi 
vertical deflection amplifier. In 
conventional sweep generator a 4' 


to 20,000 cps. logarithmic scale wit! 
a detected response would entai 


either a very slow sweep rate o: 
synchronous variation of the detec 
tor time constant. Provision woul 
have to be made for adequate slop: 


| response times at the high frequenc 
| end while maintaining a sufficient! 


large RC product to keep the d 


| output uniform at 40 cps. In th 


current instrument the detecto 
sees only 100 Kc envelopes so that it 
design is not critical. Similarly, th: 
logarithmic avec action, described i: 
the analyzer paragraphs, provid 


_an equally convenient vertical deci 
| bel calibration for reading relativ: 
| responses directly. This system i 


superior to the conventional loga 


| rithmic amplifier using compressior 


| resulting 


diodes because of its more perfect 
calibration and _highe: 


| sensitivity. 


Curve Tracer Operation 


When the instrument operates as 


| a curve tracer, somewhat different 


criteria for optimum i-f filter char- 
acteristics apply. Here again, th: 


| sweep speed is limited by the tran- 


sient delay in the tuned circuitry 
Excessive rates of scan through the 
critical regions of selective circuits 
result in horizontal translation of 
the response curve in the direction 
of the crt beam sweep, distortion of 
slopes, and incorrect readings for at- 
tenuation maxima and minima. Thé« 
requirement for rapid response plot- 
ting is usually not as important a: 
in spectrum analysis but a gooc 
pictorial display and rapid indica- 
tion of the effects of re-tuning th: 
tested device are very desirable 
When networks which are muc 
more selective than the analyzer i- 
filter are tested it is apparent th 
their response times are the col 
trolling element. In other cases, t! 
maximum df/dt for a non-distorté 
plot is a function of the Q of the i- 
Ideally, the analyzer filter would | 
as broad as possible consistent wit 
adequate harmonic attenuation < 
the high end plus hum and loc 


| oscillator rejection at the low fr 


| quencies. On the broad 40 to 20,0: 


cps. logarithmic scan, the analyz 
i-f is continuously made more sé 
lective as the low audio end is a} 


| proached as described by Eq. 13. T! 
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the sweep generator application but, 
especially at the higher frequencies, 
the filter is more selective than nor- 
nally required. However, with the 
yne second scan period, most audio 
levices are broadly enough tuned 
o that the db./sec. variation re- 
huired is well within the capability 

the i-f so that a desired static 
haracteristic is obtained. When 
highly selective filters are tested, 
the linear sweep widths of 1500, 500 
ind 100 cps. may be conveniently 
employed. An auxiliary triangular 
wave generator has been developed 
to provide a symmetrical bidirec- 
tional time base with variable pe- 
riod for the linear deviation scales. 
Any value from 60 to 0.05 sweeps/ 
second may be selected. The op- 
erational procedure involves start- 
ng with a high rate of scan and 
slowly decreasing it until the traces 
due to the forward and _ reverse 
sweeps superimpose on the cathode- 
ray tube screen. This condition cor- 
responds to the fastest writing rate 
onsistent with negligible phase de- 


miniature 
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Patent Adviser Exam 


The U. S. Civil Service Commis- 
ion is holding an examination for 


Patent Adviser (Electronics) for fill- 
ng positions at the Signal Patent 
Agency, Fort Monmouth, New 
Jersey. The salaries range from 
$3,670 to $7,570 a year. 

No written test will be given. All 
ipplicants must have had appropri- 
ite education or technical or scienti- 
ic experience in the field’ of 
lectrical engineering or physics. In 
iddition, for the higher grade posi- 
tions, professional experience in 
patent work in electronics is re- 
juired. 


More than seven million Thermador transformers of every size, for 
every purpose, are in use by industry and government the world over. 


The quick short-cut to transformer delivery and satisfaction, is Thermador. 


Thermador is the only company on the West Coast with all the equipment necessary 
to manufacture transformers, magnetic amplifiers and voltage regulators, under 
one roof—from drawing board to final laboratory test. 


Whatever you need in transformers, whether from stock or specially built to order, 
it will pay you to call Thermador. 


Thermador transformers exceed your own specifications and MIL requirements... 
Technical consultation is available without obligation...Write, phone or wire | 
Thermador today. 


Further information and applica- 
tion forms may be obtained at many 
ost offices throughout the country, 
from the U. S. Civil Service Com- 


Electronics Division, bept. 11-1055 
nission, Washington 25, D. C. Ap- 


tera = Sm THERMADOR ELECTRICAL MANUFACTURING CO. 

plications will be accepted by the Division of Norris-Thermador Corporation 

Board of U. S. Civil Service Exam- at 2000 South Camfield Avenue, Los Angeles 22, California 
iners, Fort Monmouth, N. J. aneao PArkview 8-2105 3-1039 
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TTERS. Crystal Controlled and 
RF AMPLIFIERS for boosting R.F. signal strength 


SUBCARRIER OSCILLATORS. Voltage. Controlled, Bridge Acti- 
vated, and Variable Reactance 


COMMUTATORS AND DYNAMOTOR-COMMUTATOR GAT- 
ING UNITS for expansion of system capacity by subcarrier 
commutation 
UNIVERSAL MOUNTING ASSEMBLY: 
UNERAC (Universal Regulator, Amplifier and Calibrator) 
and UNIVERSAL MOUNTING UNITS for mounting all 
RREP Oscillators 
DYNAMOTORS for high voltage supplies 


Technical Bulletins giving complete information on these units are available on request. 


RAYMOND ROSEN 
ENGINEERING PRODUCTS, inc. 


32nd and Wainut Streets, Philadelphia 4, Pennsylvania 
Western Regional Office: 15166 Ventura Bivd., 
Sherman Oaks, Los Angeles, California 


Assembly of these rugged 
building blocks into an 
integrated system is a simple 
and easy process. Analyze 
your telemetry requirements, 
sketch your block diagram, 
-and select the required 
units from RREP’s full line 
of FM transmitting 
equipment. You've then 

got the finest airborne 
system available. 


NO AMBIGUITY 
FAST RESPONSE 


A shaft position to digital con- 
version component for data 
handling systems and digital 
computers. Multi-brush pick- 
offs eliminate ambiguity. 
Adapted to be used in digital to 
analog conversion systems and 
closed loop systems. Standard 
unit handles 13 digits; 7, 17, 
and 19 digit models also avail- 
able. Multi-channel converters 
designed to be time-shared 
with one scan network. Cus- 
tom models may be ordered to 
your specifications 


ANALOG- DIGITAL 
CONVERTER 


SPECIFICATIONS 


Dia. 2 in. Wt. 8 oz. / 
Length: 2-3/4 to 5”, according 


to model 
Torque: Under 0.2 02. in. 
“a” Meets applicable military 
a) specifications ae, 
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Time Measurement 
(Continued from page 69) 
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Fig. 8: Control ckt of make time output 


on the make time counter. Switcl 
S8 resets the step selector and op 
erates RL9 which resets the elec- 
tronic counters. 

The set is used for obtaining sta 
tistical data on time variations of 
contacts caused by repeated opera- 
tions, changed atmospheric condi- 
tions, or product design changes 
For further interpretation, the data 
were not required. If other than 
0.0001 sec. increments are desired, 
the frequency should be changed in 
integer powers of ten to facilitate 
the reading of time directly on the 
counters. 

To simulate actual operating con- 
ditions the set applies a load current 
to the contacts under test. Normal 
circuit operation will be maintained 
for load currents of from a few 
microamperes to several amperes. 

The pulse range of the set is from 
zero to 24 pulses/sec. An upper limit 
is imposed by the step selector and 
the pull-up time of the circuit se- 
lection relays. This limit can be ex- 
tended to 50 pulses/sec with pres- 
ently available relays and step se- 
lectors. Beyond this, electronic 
switching would be advantageous. 
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Fig. 9: Ckt of total time pulse control relays 


The range of contact make, break 
delay, and total times is from 0.000 
to 9.9999 + 0.0001 secs excludin: 
the accuracy of the timing fre- 
quency. A higher frequency may bs 
used for timing, but due to the me- 
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hanical limitations of the devices 
ested, additional significant figures 
vere not required. 

While the set was designed pri- 
iarily for telephone dial measure- 
nents, other test applications in- 
lude: 

1. Step selectors 
Ratchet or impulse relays 
Multiple sequence switching 
and 
}. A sequence of voltage pulses of 

identical or of varying widths. 

as 8 @ 


) 
> 
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TACAN 


(Continued from page 66) 
source. This is accomplished by 
ising random noise pulses, fed to 
the DME transmitter at the rate re- 
juired. 

These random pulses produce no 
nterference with such regular DME 
eplies as are intermixed with them. 
This type of operation has a further 
idvantage. With the DME beacon 
ilways putting out some _ 3000 
yulses/sec, from one source or an- 
other, there is provided a medium 
ver which another navigational 
function can operate. As far as dis- 
tance information is concerned, it is 
the timing of the pulses, not their 
strength (within certain limits) that 
natters. Variations in strength of 
the pulses—pulse amplitude modula- 
tion—may be used to convey addi- 
tional information. The TACAN 
ymnirange function, described in the 
next section, applies this principle 
(together with some pulse coding) 
or multiplexing purposes. 


Bearing Indication Facility 
(Omnirange) 


Antenna and Wavelength Relations 


The TACAN omnirange operates 
n the UHF (1000 mc) region, which 
nakes it practical to incorporate a 
number of advantageous features. 
The heart of any omnirange is the 
ground beacon antenna system. This 
must produce a specified directional 
radiation pattern, and somehow this 
pattern must be rotated or switched 
round a vertical axis. 

For similar radiation patterns, the 
equired physical dimensions of the 
intenna array depend on the oper- 
iting radio frequency, or better said, 
the wavelength. Between the VHF 
oand and UHF TACAN band there 
S a ten-to-one reduction in wave- 
ength. This fact is substantially re- 
‘lected in the order of magnitude of 
the dimensions required for com- 
parably performing VHF and UHF 
ground beacon antennas. With the 
10:1 ratio to play with, there is room 
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Engineers 
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Physicists 


Digital computers 

similar to successful 

Hughes airborne fire control 
computers are being 

applied by the Ground Systems 
Department to the 

information processing and 
computing functions of 

large ground radar weapons 


control systems. 


The application of digital and 
transistor techniques to the prob- 
lems of large ground radar net 
works has created new positions 
at all levels in the Ground Sys- 
tems Department. Engineers and 
physicists with experience in the 
fields listed, or with exceptional 
ability, are invited to consider 
joining us. 
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to increase the TACAN antenna size Culver City, Los Angeles County, California 
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this is what 


a good 
COLOR TV 
TRANSFORMER 


looks like ——————| & 


@ Nothing takes the place of an 
Acme Electric power transformer to 
provide the proper performance, 
long life and minimum of service 
expense in color TV as well as monochrome 
receivers. As cooperating pioneers in the 
development of transformer components for 
television applications, Acme Electric has 
accumulated valuable experience which may 
benefit you. 


ACME ELECTRIC CORPORATION 
8910 WATER STREET CUBA, N. Y. 


West Coast Engineering Laboratories: 1375 W. Jefferson Bivd. 
In Canada: ACME ELECTRIC CORP. LTD. @© 50 Northline Rd. 


® Los Angeles, Calif. 
® Toronto, Ontario 


TRANSFORMER S 


oe 5. / Meca = 


RADIO & TV 
TUBE 


SPACER 


MICA SPECIALISTS 


Reliance are specialists in the fabrication of Mica parts. For 27 
years, they have met industry's specifications for critical tolerance 
and quality control. Our years of experience meeting close tolerance 
work can help you whenever you are faced with tight specifications 
and our quality control will meet the increasing rigid specifications 
of today’s design | 
QUALITY MICAS MAKE QUALITY TUBES | 

Is your application of Mica correct? | 


Our engineering dept. will assist you in developing the proper use of mica in | 
your products. 


RELIANCE MICA CO., INC. | 
341-351 39th St. Brooklyn 32, N. Y. | 


RADIO & TV 
TUBE 


SPACER 


Be. qi 
CAPACITOR FILM 


Whake plans penn; Se for space and listings in the 
1956 
ELECTRONIC 
INDUSTRIES 
DIRECTORY 


in the June 1956 issue of | | 


TELE-TECH | 


& Electronic Industries 
| 


* Free editorial listings of all 
electronic products. 


* Paid listings of your Reps or re- 
gional offices immediately under 
your name in the alphabetical index. 


your 


* Display space to catalog your line, 
announce new products, institutional- 
ize your company, etc. 


For quicker contact with more buyers, put 
the June directory on your schedule. 
CALDWELL-CLEMENTS, INC. 


480 Lexington Avenue, New York 17 
Plaza 9-7880 
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considerably, in terms of wavelength, 
for superior performance, and still 
have a quite small antenna. 

In a TACAN antenna installa- 
tion the extreme diameter, that of 
the cylindrically shaped protective 
cover, is approximately 3% feet: 
total height of assembly, including 
antenna proper and motor drive as- 
sembly, is around 7 feet. This assem- 
bly contains both coarse and fine 
omnirange and DME antenna ele- 
ments. No counterpoise is required 
If the TACAN omnirange function 
were only to comprise a coarse or 
cardioid system, the extreme diame- 
ter would be even smaller—under 
one foot, The internal arrangement 
and operation of the TACAN an- 


tenna elements are described next. 


TACAN Antenna and Coarse Omnirange 


Fig. 4 illustrates (not to scale) 
the arrangement of the TACAN 
ground beacon antenna, in plan and 
perspective views. The only portion 
of it which is fed with r-f energy 
from the transmitter is the central 
element, shown here as a vertical 
rod. This is stationary and has no di- 
rectional effects in the horizontal 
plane. Actually, by itself, it is the 
regulation TACAN DME antenna, 
which is a vertical stack of discone 
radiator; diameter is a few inches. 

Around this is an inner cylinde: 
of insulating material (Fiberglas) 
with a diameter about 5”. Attached 
to or embedded in this cylinder is a 
vertical metal wire which is com- 
pletely isolated. It acts as a parasitic 
antenna, or reflector, since it inter- 
cepts some of the energy radiated 
towards it by the central element, 
and re-radiates it. Its distance from 
the central element is figured, in 
terms of wavelengths, so that it has 
the effect of distorting the original 
circular pattern of the central ele- 
ment into a cardioid. This is plotted 
at (A) in Fig. 5. The cardioid pattern 
is bodily rotated by means of me- 
chanical rotation of the inner cylin- 
der. Since no energy is fed from the 
transmitter to the rotating wire, no 
sliding contacts are required. The 
rotation rate is 15 rotations per sec- 
ond. Physically, the cylinder is sup- 
ported by bearings at top and bot- 
tom. 

As a result of the rotation of the 
cardioid pattern, the signal received 
along any given direction from the 
beacon goes through corresponding 
cyclic variations in strength as a 
function of time—similar to what an 
airborne receiver would experience 
if it were flown around a stationary 
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irdioid pattern at 15 orbits/sec. The 
ature of these variations may be 
hown by re-plotting the polar co- 
dinate figure in rectangular co- 
dinates, with time replacing di- 
ection angle as the variable of 
nterest. Fig. 5 (B) is such a plot: 
he vertical axis represents signal 
trength (envelope of r-f) and the 
orizontal axis represents time. A 
ardioid thus transformed into rec- 
angular coordinates is simply a sine 
ave. (For this discussion the d-c 
omponent may be neglected.) Since 
he cardioid is a single lobed pattern, 
t takes one full turn of the antenna 


pattern, or 1/15 second, for the re- 
ceived signal to go through one com- 


plete cycle of variation, say maxi- 
mum to minimum to the succeeding 
naximum. In short, the airplane re- 
eives a 15-cps modulation, from 
vhich an audio sine wave signal 
nay be extracted by radio detection 
1ethods. 

In omniranges it is the electrical 
hase of this audio signal which is 
mportant. Referring to the polar 
plot, Fig. 5 (A), it is clear that if at 

given instant of time, the maxi- 
mum of the lobe points due north, 
then this maximum will not aim due 
east until some time later, 1/60 sec 
to be exact. This is a way of saying 
that, along progressively clockwise 
lirections around the beacon, the 

lectrical phase of the received 15- 
ps audio modulation is progres- 

vely retarded, in comparison with 
the phase received due north as a 
eference. In the particular case of 
the cardioid, a single lobed pattern, 
there is a one-to-one correspond- 
ence; for each degree of geograph- 
cal bearing change, there is a one 
legree change in electrical phase of 
the 15-cps audio signal. It is only 
ecessary to measure the electrical 
hase of the received signal, and to 

se it to position the pointer of a 
earing indicator. 

For phase measurements, one must 
lave another wave of the same fre- 
quency as a fixed reference, received 
it all directions around the beacon 
vith identical phase. As a standard, 
ts phase might be adjusted so that 
ts maximum occurs at the same in- 

tant of time that the maximum of 
the rotating cardioid lobe aims north. 
in this case, the airborne electrical 
hase difference measurement would 

imerically represent the airplane’s 
geographic bearing, which is con- 
entionally measured clockwise from 
orth. 

The purpose and operation of the 

uter cylinder indicated in Fig. 4 
will be described after the following 
explanation of the way the TACAN 
omnirange is arranged to operate 


Famous BALANCED TV Head 
supporting a TV camera. 
Both are mounted on one of 
our all-metal tripods, 

which in turn is mounted 
on a Ceco Spider Dolly. 
Here is a team" outstand- 
ing for versatility and 
maneuverability in studio 
or on location. 


a 
X aumerat & micro © 
TRIPOD % Rey £ 


Micro wave relay beam reflector head, also 
metal tripod. Head is perfect for parabolas 
up to 6 ft. diameter, withstands torque spec's 
environmental treated. Tripod legs work in 
unison, one lock knob, spurs and rubber foot 
pads included. 


a SUPER LINE OF ACCE 
THAT SURPASS ACCEPTED 


STANDARDS—for 
STUDIO, MOBILE and 
MICRO-RELAY EQUIPMENT [| 


New Model C BALANCED TV Head provides correct 
center of gravity in a FLASH— without groping. 
No matter what focal 
length lens is used on 
the turret, the camera 
may be balanced by 
the positioning handle 
without loosening the 
camera tie-down screw. 
Something every camera- 
man has always desired. 


ROOFTOP CLAMPS 


Secures tripod of camera or beam reflector 
to car top. Made of bronze and brass, with 
ball-type, yoke-swivel construction. A lot de- 
pends on roof clamps—that's why these are 
made with EXTRA care. 


Similar to BALANCED TV head 

but much lighter in 
weight (only 20 Ibs.), 
this new Professional 


position when lever is in Ibs. Low height 
unlocked position... measures 33” 
a wonderful safety factor. and maximum 


Junior Spring head is ' pod fulfills a tre- 

ideal for Vidicon cameras / mendous need— 
weighing up to 25 Ibs. j especially for Vid- 
Spring head tilt assures f icon cameras 
camera will return to neutral weighing up to 8 


MINI-PRO 
New lightweight all- 
metal MINI-PRO Tri- 


NEW PORTABLE 3-WHEEL 
, COLLAPSIBLE DOLLY 


ia 


COLLAPSED “Seite, “Sn 


Dolly folds to fit | / 


I inte carrying case-18"x12" imum leg spread 35°. 
[ x36"! Weighs only 60 Ibs, Has 
| wheel in rear for steering, 
which may be locked for 
straight dollying. 


height 57”. Re- 

versible spur 

\ and rubber 
cushions. Max- 


} 


FRANK C. TUCKER 


(q AmeRA CQuipment ©. 


DEPT. T-10-13 1600 BROADWAY « NEW YORK CITY 
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‘offers... 

organized 

o-™ electronic 
system 


SeeZak products provide for the mounting 
of components upon individual plate- 
modules, which are easily removed for lay- 
out modifications. This makes flat panel 
wiring possible. Panels then can be made 
into standard chassis. And these chassis 
may be extended or modified later by add- 
ing or replacing panels or rails (sides) as 


required. All have been specifically devel- 
oped to assist the circuit designer. 


Send for new brochure 


.. ANEW IDEA IN BREADBOARDING 


U. M. & F. MANUFACTURING CORP. 
10929 Vanowen Street © North Hollywood, California 
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WE ARE SPECIALLY ORGANIZED 
TO HANDLE DIRECT ORDERS OR = eg e's 158 86 
ENQUIRIES FROM OVERSEAS casi aa | wae] ae 
SPOT DELIVERIES FOR U.S. C3 | 5.41 197 64 
BILLED IN DOLLARS — ¢33| 4.8 | 220 | .64 
SETTLEMENT BY YOUR CHECK C4 | 46 | 229 |1.03 
CABLE OR AIRMAIL TODAY C44) 41 | 252 |1.03) 


Constant 502-632-70n impedances 


N E ‘MX and SM SUBMINIATURE CONNECTORS 


LonooNn 


TRANSRADIO LTD. 138, Cromwell Rd. London SW7 ENGLAND — casces: TRANSRAD, 


: Advantages 
Extreme flexibility 
arse we Fast quiet switching 


XS Crosstalk down 60 Db at 10 MC 
Any group of setups may be held 

intact while setting up others 
Provision for spot or remote control 


Strapwiring eliminated 


crossbar Excellent HF characteristics © Individual magnets at 


each cross-over. 


Palladium contacts 


& truly superior switch Reduced cost @ Maximum, six conductors 


for 


A i per circuit. 
MASTER CONTROL AND Compact design, small size 


MONITOR SWITCHING OF Low operating power—2.5 watts @ Life-tested to 100 million 


AUDIO & VIDEO CIRCUITS Simple “package” installation operations. 
Also 
COMPUTERS @ TELEMETERING 
TELEPHONY @ DELAY LINES 

ETc. 


JAMES CUNNINGHAM, SON & CO., INC. 
Dept. T-1, Rochester, New York Tel: BAker 7240 


INDISPUTABLY... 


the world’s best 
microphones “« 


TELERY 
Cieeap> 


Dept TT \A 


Ask about the 
new CM-51 MERICAN 


(only 41/2" high) 
Write for com- Fre. INC. | 7 Park Ave. 
plete details New York 16, N.Y 
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with pulse transmissions instead o! 


CW. 


Pulse Operation of TACAN Omnirange 

The source of r-f energy to the 
central element of the antenna is the 
TACAN DME transmitter. Under 
constant duty cycle type of opera- 
tion, explained previously, some 
3000 pulses/sec are produced at al 
times. Some of these may be DME 
reply pulses, others are more or less 
random “filler” pulses. Coming to 
the antenna from the transmitter 
they are of absolutely equal ampli- 
tude. Their strength however, as ra- 
diated from the antenna, is con- 
trolled by the shape of the antenna’s 
directional pattern. Considering 
only the effect of the inner cylinde: 
for the time being, this shape is a 
cardioid, as plotted at (A) in Fig. 5 

The result is that the airplane re- 
ceives an amplitude-modulated se- 
ries of discrete pulses, as shown at 
(B) in Fig. 5 by the spaced vertical 
lines plotted on the graph. The en- 
velope of the amplitude of these 
pulses is indicated by the wavy 
dashed line. This is a sine wave of 
15-cps frequency. The phase of this 
envelope gives bearing information, 
just as in the case of a CW system, 
but this envelope is extracted by a 
“peak-riding” type of detector, one 
whose output follows the tops of the 
pulses. 

With a 300-ops average pulse 
rate, during a 1/15 second modula- 
tion period there are some 200 pulses 
(actually twin pulses). This is a 
sufficient number so that the output 
of the peak riding detector is a faith- 
ful reproduction of the sine wave 
corresponding to the pulse envelope. 
The depth of modulation is inten- 
tionally kept well below 100% 
(somewhere between 12% to 30%) 
in order to avoid complete nulls in 
the envelope. This is done to insure 
that at no time, in no direction, are 
pulses for DME or other purposes 
seriously weakened in strength. 

All that remains for the phass 
measurement to be performed is a 
reference signal. For this purpose. 
non-directionally radiated pulse sig- 
nalg at the correct time and fre- 
quency (15 cps) serve as well as a 
complete wave. These pulses might 
be sent out, for example, each in- 
stant that the maximum of the ro- 
tating cardioid pattern aims due 
north. The reference signals are dis- 
tinguished from the regular DME 
signals, which are actually twin 
pulses with a certain spacing, by 
virtue of a different pulse spacing. 
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The reference signal is illustrated in 
Fig. 5 (B) by a group of extra close 


ulses, for the case of an airplane 
lue east. For an airplane at a differ- 
nt bearing, the time of arrival of 


these pulses, relative to the maxi- 


num of the 15-cps pulse envelope, 
vould be different from that shown 
n the figure. 

The reference signal is produced 
n the ground in this manner: Re- 
erring back to Fig. 4 (B), there is 
in aluminum disk attached inte- 
srally to the drive shaft of the rotat- 
ng evlinder, with a very thin iron 
slug attached to its periphery, in line 
vith the direction of the maximum 
if the cardioid pattern lobe. A sta- 


tionary pick-up coil is mounted close 
to the periphery of the disk, and is 


\ositioned due north from the center 
f the antenna. Hence, once each 


turn of the antenna cylinder, at the 


orrect instant, a signal is induc- 


tively generated in the pick-up coil. 


This in turn triggers the DME trans- 
nitter into sending out the svecially 
oded reference signal. On the air- 
lane this is separated from the DME 
pulses by a special pulse decoder, 
ind is then used as the timing refer- 
ence for the measurement of the 
yhase of the pulse envelope wave. 
As far as the operation of the 
TACAN fine omnirange is con- 
erned, the techniques used for pulse 
yperation are the same, so that the 
ollowing explanation will be con- 
fined to the essential point of the 
lifferent radiation pattern. 


TACAN Fine Omnirange 


This is the feature of the TACAN 
omnirange facility that. produces 
very greatly improved accuracy over 
iny cardioid system. Errors in omni- 
anges arise from two main sources: 
mperfection of the phase measuring 
‘ircuits, which have only some finite 
imit of accuracy; and radio propa- 
vation effects known as “site errors.” 
Both types of error may be signifi- 
‘antly reduced by means of the tech- 
nique to be described. 

In the case of the TACAN antenna, 
the necessary increase in size still 
eaves a quite compact assembly. 
Referring back to Fig. 4, the inner 
cylinder has a diameter of only some 
»”. Now attention is directed to the 
outer cylinder, which is approxi- 
mately 33” in diameter. It is con- 
structed of Fiberglas like the inner 
‘vlinder, and rotates integrally with 
t at 15 eps. The outer cylinder how- 
ever, has nine wires embedded in it, 
spaced uniformly 40 degrees apart. 
These wires also are parasitic, non- 
ted antenna elements, and have an 
intentional distorting effect on the 
heretofore considered cardioid pat- 
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Corning Fixed Capacitors are alternate layers of conductor 
and dielectric sealed under heat and pressure in a glass case 
of same composition as the dielectric. Result is a monolithic 
Structure. Shown actual size are four standard pigtail types 


CORNING 
FIXED GLASS CAPACITORS 


stable, rugged, miniaturized 


Corning Fixed Capacitors assure excellent moisture resistance, 
high temperature operation, and extremely high reliability 
Now in mass production, these capacitors are available at at- 
tractive prices. 

Check these features of Corning Capacitors - 
The Dielectric—A homogeneous, scientifically produced con- 
tinuous ribbon of glass; no foreign inclusions, no cracks, no 
imperfections. 
Construction—Only three simple elements: (1) The glass di- 
electric and case of identical composition; (2) active metal foil 
plates; (3) the pigtail wire leads—bright, clean and ready to 
solder. No potting materials, no impregnants, no mechanical 
slips, no plastic cases. Corning Fixed Capacitors are fused to- 
gether into a solid, strong, monolithic block. To affect or 
change their excellent electrical characteristics, you would have 
to mechanically destroy the capacitor. 
Electrical Characteristics—(A) Temperature coefficient is 
140 + 25ppm/°C. over the range of — 55°C. to +.85°C. Varia- 
tion of TC at any given temperature between individual units 
is less than 15 ppm. The TC remains the same after repeated 
cycling. The capacitance drift is less than 0.1% and usually less 
than the error of measurement. This means reliable, predictable 
circuit control. (B) Dissipation factor is not more than 0.1% 
at | kilocycle. 
Operating Temperature—Standard temperature range of 

55°C. to +85°C. can be extended to 150°C. with derating 
Units available to Military Specification MIL-C-11272A. 
Miniaturization—The illustration above shows four standard 
pigtail types of Corning Fixed Capacitors actual full size. We 
can pack a lot of capacitance into a small space. The CY 10, for 
example, measuring °16”"x%64"x%54” is available up to 240 uuf at 
300VDCW. The CY30 is available up to .01 uf at 300VDCW. 
Tolerances—The standard tolerance for capacitance is + 10%. 
Units are also available in 5, 2 and 1% tolerance. 

We would like to send you additional information, prices, 
and samples. 

We invite discussion of variations you might need for custom 
applications, and we manufacture many special types of capaci- 
tors. Write, wire, or phone us. 


Other Corning Capacitors 
Medium Power, Transmitting High Capacitance, Canned 
Subminiature Tab Lead Special Combinations 


37-10 Crystal Street 
CORNING, NEW YORK 


Corning means reeach in Cledd 


wi CORNING GLASS WORKS 
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CRYSTAL UNITS 


exceptional as 
High-Q elements 


in wave filters 


Write today for further 
information. Get your copy of 
Reeves fact-filled Crystal 

Unit Brochure. 


RM 


LLL MAMA 


via 


- HOFFMAN CORPORATION 


a subsidiary of the 
Dynamics Corporation of America 
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CHERRY AND NORTH STREETS CARLISLE, PENNSYLVANIA 
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ELECTRONIC ENGINEERS 


A pioneer 


i 


company has several openings for Electronic 
— Engineers experienced in the field of microwave and servo- 

= mechanisms, or magnetic recording and design of audio and 
— video circuits. Originators of the pay station telephone and 
= leaders in business machines, including the Gray Audograph, 
we offer dynamic opportunity for self-expression and growth 
in one of Connecticut's finest environments for 
family living. Resumes held in strict confidence. 


Write directly to: Personnel Director 


GRAY MANUFACTURING CO. 


= 16 Arbor St. 
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eared to 
INDUSTRIAL 
8 SCIENTIFIC Uses 55th ANNUAL 


96 pages fillled with thousands of new Photo Tools: Cameras, Lab Equip. 
etc. and the world's most complete stock of famous make LENSES— 
for TV, Commercial & Industrial use. Write Dept. TeleV, #154 K. 


BURKE & JAMES, INC.,,,22) © Wo: 


*Chicago 4, Ill. U.S. A 
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TACAN 


(Continued from page 141) 
tern, produced by the central an- 
tenna plus inner cylinder wire. Th: 
resulting composite pattern is plotte: 
in polar coordinates at (A) in Fig. 6 
The over-all cardioid or single lobed 
variation is still present, and pre- 
dominant in fact; superimposed o1 
this are nine secondary variations o: 
ripples. The maxima of these ripples 
or minor lobes, are spaced 40 degrees 
apart. 

To indicate the nature of the cyclic 
variations in pulse amplitude re- 
ceived by an airplane at a given 
bearing, the composite radiatior 
pattern is transformed into rectangu- 
lar coordinates. In this graph, (B) 
in Fig. 6, for simplicity sake only 
the envelope of the pulse amplitudes 
is shown, since the matter of pulse 
operation, peak riding detection, etc 
has been explained in connectio1 
with the coarse system. 

This envelope signal has a basic 
1/15-second period, as before, be- 
cause of the predominant funda- 
mental component due to the 15-cps 
rotation of the inner cylinder. The 
outer cylinder also makes one com- 
plete turn in 1/15 second, but from 
this cause nine ripples or minor lobes 
sweep past the airplane. Hence the 
composite envelope wave also con- 
tains a 9th harmonic sine wave com- 
ponent, with a frequency of 15 x 9 
or 135 cycles per second. The 135- 
cps and the 15-cps sine wave com- 
ponents are separable by means of 
filter circuits, an the electrical phase 
measurement is performed on each 
For this purpose the ground equip- 
ment is arranged to transmit ap- 
propriately timed and coded 135- 
cps reference signals, in a manner 
similar to that explained for the 
coarse system. 

However, in the case of the 135- 
eps signal the relation between elec- 
trical phase and geographic bearing 
is quite different. Referring to th: 
polar plot, Fig. 6 (A), and directing 
attention to the nine little ripples 
the following is clear: As an airplan¢ 
progresses through a 40-degree ar 
of bearing (the angular width of < 
minor lobe), the phase of the re- 
ceived 135-cps signal will move 
through one complete cycle, or 36( 
electrical degrees. In _ proportion 
each degree of bearing change is 
evidenced by a nine-degree change 
in the measured electrical quantity 
the vhase of the 135-cps signal. This 
gives a pronounced magnifying ef- 
fect in the process of detecting 
changes in bearing, hence the name 
“fine” system. 


If the bearing indication were 
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PLASTIC CLAMPS 


20 SIZES 
Ye" to 3” 


ALL SIZES, SHAPES and MATERIAL 


e FASTER e SIMPLER 
e SAFER e MORE SECURE 


e TOUGH e ENDURING 


(/ QS: 
For wires, cables, conduits, tubing, light hose. 
Name the use and Commercial has a clamp . . . SALLE 
or will design one. Pioneering “know-how” and 
advanced production methods of CPC offer cas 
unmatched quality ... and at a saving, too! SA 


Send for sample clamps and prices. 


Cini Piss Co 
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STRIKE BACK! 


AMERICAN CANCER SOCIETY 
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lf it’s about TELEVISION. 
it’s in the FACTBOOK... 


The Vovision Fnclhook 


belongs on your desk! 


How many occasions arise when you need elusive 
facts or figures about some phase of the TV industry ? 
This accepted almanac of the business. now in_ its 
eleventh year of publication, has what you want—in 
one volume. clearly indexed. easy to find. 


This is the 2]st semi-annual edition of an encyclo- 
pedic 432-p. reference volume that you will find on the 
desks of leading executives wherever TV plays a role 
in their activities. Many companies see to it that each 
key man has his own copy—so that the facts & figures 
are always at their fingertips—saving precious time. 


Listed in the Factbook. among some 75 departments 
and directories. are all U.S. & Canadian stations and 
networks with rate digests, facilities, personnel: all 
other TV stations throughout the world. operating and 
projected: lists of sales representatives: live & film 
program producers: manufacturers of TV sets & tubes, 
transmitters & studio equipment, towers, etc.: set pro- 
duction, distribution & inventory figures: network TV- 
radio billings: stations equipped for color: community 
antenna systems; channel allocations . . 


1955 Fall-Winter 
Edition 
Ready Now 


(Including new 43 x 29- 
in. TV Wall Map in 
Color) 


ONLY $4 


PER COPY 


TELEVISION DIGEST 
WYATT BUILDING, WASHINGTON 5, D. C. 


Please send copies of the TV Factbook 


Vo. 21 (including TV Wall Map) at $4 each, to 
NAME 

FIRM 

STREET ADDRESS 

CITY ZONE STATE 


Remittance enclosed | Send invoice 


For product information, use Inquiry card on last page. 143 
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Similar to the Type 1040 Slotted- 
ring Antenna, but with pattern 


shaping members connected to 
alternate active rings, the Type 
1030 provides a controlled pal- 
tern adjustable to service re 
quirements. Pattern and antenna 


shown are of WEAT-TV, Channel 
12, West Palm Beach, Florida 


Easy installation is an important 
advantage of the type 4030 An- 
tenna. This lightweight, vet 
sturdy, antenna can be easily and 
convenientiy mounted on sup- 
porting mast atter mast has been 
erected 


Ask for Bulletin T10-55 


ANTENNA SYSTEMS — COMPONENTS 
AIR NAVIGATION AIDS—INSTRUMENTS 
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ALFORD 


Vanufac turing Co, In 


299 ATLANTIC AVE. BOSTON, MASS 
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(Continued from page 143) 


given by a pointer which made one 
dial revolution to indicate 360° of 
bearing, then the circuits should be 
arranged to produce a 9 to 1 gearing 
reduction effect, from the phase 
measurement to the bearing pointer. 
One degree of phase shift must pro- 
duce 1/9-degree of dial movement 
of the pointer. The practical signifi- 
cance of this follows: Phase measur- 
ing circuits necessarily are limited in 
accuracy. Suppose, for example, that 
this limit were one degree of phase, 
either side of the correct value. Then 
the bearing meter indication result- 
ing from measurement on the coarse 
TACAN (15 cps) signal would also 
be correct to within one degree. But 
the bearing meter indication result- 
ing from phase measurement on the 
fine TACAN (135 cps) signal would 
be correct to within 1/9 degree. 

By itself, the fine system has a 
nine-fold bearing ambiguity. From 
inspection of the polar plot, Fig. 
(A), it is evident that along any 
nine directions which are exactly 40 
bearing degrees apart, airplanes will 
see the identical phase as regards 
the 135-cps signal. A given measure- 
ment on this signal would indicate 
accurately where one was inside of 
some 40-degree bearing sector, but 
one could not know which sector was 
the correct one. This is analogous to 
the situation in a clock where the 
fast moving minute hand (fine indi- 
cator) by itself tells the exact min- 
ute, but past any one of 12 hours; 
the slow moving hour hand (coarse 
indicator) by itself reveals the cor- 
rect hour sector, but only roughly 
tells the minutes past. 

In TACAN the 15-cps phase meas- 
urement is used to resolve the am- 
biguity of the 135-cps phase meas- 
urement. For this purpose it has 
more than enough accuracy to do the 
job safely. However, the idea of 
vernier or clock type bearing indica- 
tor with two pointers, where one 
dial revolution of one pointer corre- 
sponds to 360° of bearing, and one 
dial revolution of the other pointer 
corresponds to 40° of bearing, is not 
presently used. Pilots, for conveni- 
ence and simplicity of interpretation, 
prefer a conventional 360° bearing 
dial with one pointer. In the TACAN 
instrumentation, the 15-cps coarse 
system phase measurement only in- 
itially moves the vointer to within 
the correct 40-degree bearing sec- 
tor, and thereafter ensures that it 
remains in that sector; but the exact 
positioning of the pointer within that 
sector is under control of the 135- 


The Completely New 


HYCOR 


VARIABLE 
ATTENUATOR 


Subsidiary of International Resistance Co 


...A revolutionary design in attenua- 

tors! 

@ PROOF against SHOCK—MOISTURE 
—TEMPERATURE. 

Withstands ambient temperatures of 
— 40°C. to + 70°C; 95% humidity. 
Resistive elements are accurate, non- 
inductive, wire-wound and hermetic- 
ally sealed in a special tough plastic 
compound. 

Greater power dissipation. 

Switch surface flat and smooth... 
easy to clean, BRUSHES CANNOT 
TRIP, exceptionally long life. 
QUIET...extremely low switch noise 
level... ideal audio mixer controls. 
“Lubricated for life’’ bearings. 

@ Stock types available with “LADDER,” 
“TT “HY “LL and potentiometer 
configurations up to 32 steps. 

Send for Bulletin A-2 for specifica- 
tions and prices. 


11423 VANOWEN STREET 
NORTH HOLLYWOOD 2, CALIF. 
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pressurized 
~~ MINIATURE CONNECTORS 


Note these Viking features: 


e FUSED BEAD pressurizing for sealing 
around contacts 


e MS GASKET for panel sealing 

e POSITIVE POLARIZATION 

e LOCKING DEVICE, simple and fool-proof 
e PLATED SHELL... gold over silver 

e AUTOMATIC ALIGNMENT 


Hex mounting nut 
Lockwasher 

MS Gasket Seal 
Fused Bead Seal 


Available in 2 
shell sizes: 
1-4 CONTACTS AND 
5-9 CONTACTS 


IKING 


ELECTRIC 
DIVISION OF VIKING INDUSTRIES, INC 


21343 ROSCOE BLVD., CANOGA PARK, CALIF. 
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cps fine system phase measurement, 
suitably geared down. The very ac- 
curate 135-cps signal bearing infor- 
mation is also available for opera- 
tion of left-right meters, automatic 
pilots, computers, etc. 


Site Error Considerations 

The most troublesome source of 
errors in omniranges is not instru- 
mental but rather propagational. 
With reference to Fig. 7 (A), energy 
reaches the airplane not only along 
the desired direct path D, but also 
via an indirect path Q and R. In the 
illustration the airplane is at a 128 
bearing, and along the direct path the 
cardioid modulation that it receives 
has a 128° phase. Some large build- 
ing, prominent hill, etc., which is at 
a 20° bearing (for illustrative pur- 
poses) also intercepts some energy 
from the beacon, along path Q; this 
will have a 20° electrical phase. A 
weak, but sensible portion of this 
energy may reach the airplane along 
path R by reflection or re-radiation. 
This may produce appreciable errors, 
since the composite signal will have 
an electrical phase that in general 
differs from the phase of the desired 
direct signal, and the airplane re- 
ceiver can only respond to the com- 
posite energy (D R) that reaches 
it along all paths. 

Since we are dealing with waves, 
the characteristics of the composite 
signal (D R) are determined by 
vectorial addition, taking into ac- 
count the phase and the magnitude 
of the individual signals. In the il- 
lustration shown in Fig. 7 (B) it is 
seen that the composite signal C has 
a phase which is 18° different from 
the phase of the desired direct signal. 
The bearing meter in the coarse om- 
nirange would therefore indicate a 
geographical bearing which is 18 
in error. As the airplane moves 
about, the geometry of an actual sit- 
uation changes in a very complex 
manner; different reflecting objects 
in different directions may all simul- 
taneously interact with the direct 
signal. The bearing meter may fluc- 
tuate in quite an erratic manner. 

To minimize such _ effects, the 
2round beacon should ideally be lo- 
cated over very flat terrain, with no 
large buildings, metal structures. 
hills, ete., within considerable dis- 
tance. Such an ideal location cannot 
often be found, in practical cases: 
and is far from obtainable on board 
a ship, with its complicated super- 
structure. Siting difficulties have al- 
ways been a bugaboo for omnirange 
installations, especially in rough ter-- 
rain. 

This type of error is also greatly 
reduced by use of the nine-lobed, 
fine omnirange operation of TACAN. 


For product information, use inquiry card on last page 


HIGH POWER FERRITE 


CIRCULATOR 


The Canoga ferrite Circulator is a four port 
non-reciprocal hybrid junction, which, when 
used for stabilizing the operation of high 
power magnetrons, is connected as a Double 
Termination Load Isolator. 


The Circulator may also be used as a com- 
bination isolator-duplexer. In this application, 
it replaces the dual T-R duplexer assembly 
commonly used in broadband systems. A 
simplified model uses a single termination, 
with decreased isolation. 
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LOAD ISOLATOR SPECIFICATIONS 


8300-9800 mc 
isolation .30 db min 
insertion Loss Less than 0.6 db 
Input VSWR, with 2:1 load VSWR 

Less than 1.25:1 over the band 
Power Handling Ability: 


Frequency 


Average Power .... .300 watts 
Peak Power .......... ..250 KW 
Ce is eas ecto ce eanks None required 
Length of Unit ........... 8.5 inches 
Weight 2 pounds 


Magnetic Field Supply... Permanent magnet 
Input & Output 


Flanges ..... UG-51/U, UG-52A/U or 
UG-39/U, UG-40A/U 


Write For Complete Details and Applications 


CANOGA CORPORATION 


s Radar Systems, Receivers, Test Equipment 
Sy Antennas, Waveguide Components 


\Q\ 5955 SEPULVEDA BLVD. 
VAN NUYS, CALIFORNIA 
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Buy PEERLESS 
and you buy 


the BEST! 


Insist on Peerless 20-20 
And 20-20 Plus transformers. 


Consistent quality. 
Uniform response. 


Smooth roll-off. 
High efficiency. 


Low distortion. 
No dips, no peaks. 


SY 


 ,(20-20,000 cycles) you can 
fident of high quality performance. — 
Rigid adherence to stringent speci- 
fications and tight quality control 
are reflected in the outstanding 
performance of Peerless 20-20 
transformers— surpassed only by 
the 20-20 PLUS line. 


When superlative performance is — 
desired, the Peerless 20-20 PLUS | 
is the answer. The 20-20 PLUS has 
all the famous features of the 20-20 
line PLUS wider frequency range, | 
PLUS improved efficiency, PLUS | 
smaller size, PLUS increased power | 
rating, PLUS greater value. You can 
depend on Peerless for the best. 


Write today for the Peerless Catalog 


@) PEERLESS | 


Electrical Products 


A DIVISION OF 


ALTEC 


LANSING CORPORATION 


9356 Santa Monica Bivd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, New York 
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TACAN 


| The ultimate theoretical improve- 


ment is ninefold, for this reason: It 
may be shown by mathematical an- 
alysis, that for objects of the same 
re-radiating power, in a multilobe 
system the maximum electrical de- 
grees phase error between direct sig- 
nal and composite signal is the same 
as in a single lobe, cardioid system. 
This is next explained by reference 
to Fig. 7. 

First, it is clear that the difference 


| in phase between direct signal and 


reflected signal, denoted by the angle 


5 in Fig. 7 (B), will depend on the | 


particular geometrical configuration 


of beacon, airplane, and reflecting | 


| 
| 
| 


} 
| 
| 


object. And that for the identical ' 


geometrical configuration, this angle 

will be generally different in a 
cardioid and a multilobed system, 
because of the different relation be- 
tween bearing angle and_ signal 
phase. But in either system, consid- 
ering all possible geometrical config- 
urations, the range of all possible 
sizes of the angle @ is still effectively 
the same, namely from 0° to 360°, 
since we are dealing with phase 
angles. This is indicated in the figure 
by the dash-line circle, which repre- 
sents the locus of all possible orien- 
tations of the reflected signal vector 
R compared to the direct signal vec- 
tor D in either type of system, for a 
given, and small value (a justifiable 
assumption in practice) of the re- 
flection coefficient. In some configu- 
rations in one system, and other con- 
figurations in the other system, the 
reflected signal vector may fortui- 
tously be aligned along the direct 
signal vector, and would then pro- 
duce no error, since the phase of 
the direct and composite 
would be the same. 


signals 


It is evident that the largest pos- 
sible size of the angle ¢, which angle 
is the error in phase between direct 
and composite signal, occurs when 
the geometrical configuration is such 
that at the vertex V in the corre- 
sponding vector diagram there exists 
a right angle. In a cardioid system, 
the corresponding geometrical con- 
figuration might be, as shown in Fig. 
7 (A), a 108° relative bearing be- 
tween airplane and reflecting object; 
in a nine-lobe system, the geometri- 
cal configuration might be a 108°/9 
or 12° relative bearing between air- 
vlane and reflecting object. But in 
either system, if the reflected signal 
R is 14 the magnitude of the direct 
signal D (for illustrative purposes), 
the maximum value of angle ¢ is the 
same, approximately 18°. 


In a cardioid system, this would 


ENGINEERED 


. « » through 
EXPERIENCE 


to Fit Your Needs 


Station WOAY-TV is an ex- 
ample of how TOWER’S engin- 
eering and experience can solve 
your unusual tower problems. 
This 600 ft. tower supports an 
83 ft. TV antenna, an FM anten- 
na, an 8 ft. x 12 ft. Microwave 
Passive Reflector, and serves as 
on AM radiator. From coast to 
coast you'll find installations 
where TOWER’S “know how’ 
has paid off. 


MICROWAVE 
TOWERS 
and REFLECTORS 


Pioneers in Microwave towers 
and reflectors, TOWER Micro- 
wave Passive Reflectors are 
used by the U. S. Government, 
Bell Telephone System and lead- 
ing manufacturers. For strength, 
dependability and service... 
you can ccunt on TOWER. 


, 
ad 


Tower Fabricators 
pend Constructors 
The World Ouer 


TOWER 


Construction Co. 
SIOUX CITY, IOWA 


TELE-TECH & ELECTRONIC INDUSTRIES * October 195 


FRONT LOADING MULTIPLE 
HEADER BOBBIN WINDER 
Adjustable Length 


Up to 4 heads easily 
indled by operator 
thout shifting position. 
ich head winds random 
ound Bobbin Coils, So- 
noids, Repeater Coils 

Resistors up to 21%” 
ng and up to 4” OD. 
ich head individually 
otorized and easily 
rtable. 

Exclusive time-saving 
nvenient front loading 
spindle faces operator. 
Winding traverse infi- 
1itely adjustable—no 
im changing. 

Up to 7000 RPM winding speed. Exclusive features: 1) Slow- 
tart eliminates wire breakage. 2) Extra economy positive 
topping magnetic brake. 3) Instant automatic brake release 


Note extreme compactness 


Other time-saving features: 1) Instant re-setting automatic 
yunter. 2) Faster gear changing—gear box handily located 
n top of head. 3) One motion by operator re-sets counter and 
tarts machine—starting switch located directly opposite 
‘ounter re-set lever. 4) No oiling necessary —all parts auto- 
\atically lubricated. 5) Tension conveniently mounted below 
pindle. 

Increase production, lower costs, lessen down time with 


Model 314-AM. 


GEO. STEVENS MANUFACTURING CO., INC. 
Pulaski Rd. at Peterson, Chicago 30, Ill. 


fhe most complete line of coil winding equipment made 


MOST ADVANCED REMOTE 
CONTROL EVER DESIGNED 


GET THE FACTS, WRITE US TODAY 


Interested in cutting operational costs? Rust's two 
new remote control systems can save your radio 
station thousands of dollars each year! New 
custom-engineered designs, for both directional 
and non directional transmitters, offer depend- 
ability and performance never before achieved. y, 
Why not investigate the possibilities for your 


station? 


e d oe | 7 
imaustrial co., inc. 


130 SILVER STREET 


24 FUNCTION MANCHESTER, N.H. 
SYSTEM 
Recommended for use in di- 
rectional and multi-transmit- 
ter installations where up to 
24 control and metering func- 
tions are required. 


10 FUNCTION SYSTIZ4) 


Recommended for use in non- 
directional installations where no more than 10 
control and metering functions are required. 
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Ww & 
P-506-CE—Plug with Cap 


SOCKETS 


500 SERIES 


Proven Quality! 


. For 5,000 Volts, 25 Amperes 
S-506-DB per Contact Alterable by cir- 
Socket with deep Bracket cuit Characteristics. 


Socket contacts of phosphor bronze, knife-switch type, cad- 
mium plated. Plug contacts hard brass, cadmium plated 
Made in 2, 4, 6, 8, 10, and 12 contacts. Plugs and sockets 
polorized. Long leakage path from terminal, and terminal 
to ground. Caps and brackets, steel parkerized (rust- 
proofed). Plug and socket blocks interchangeable in caps 
and brackets. Terminal connections most accessible. Cap 
insulated with canvas bakeliie 


Write for Jones BULLETIN 20 for full details on line. 


Howarp B. Jones Division 
CINCH MANUAMACTURING CORPORATION 
CHICAGO 24 il LLINOIS 
SUBSIDIARY OF UNITED-CARR FASTENER CORP. 
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LOW and constant 
contact drop 
LOW 
electrical noise 
HIGH 
current density 
LONG life... 


WITTTT Ti ih 


BRUSHES 
CONTACTS 


& Slip Ring Assemblies 


BRUSH HOLDERS, CONTACT ASSEMBLIES, 
BRUSH ASSEMBLIES bo 


~~ @ = 


Pr 


USED EXTENSIVELY IN: 


SERVOS - GUN-FIRE CONTROLS 
TELEMETERING - ROTATING 
THERMOCOUPLE and STRAIN 
GAGE CIRCUITS - ROTATING 
JOINTS - DYNAMOTORS 


Wide range of grades available for standard 
and special applications. Call on our 40 years of 
design experience to help solve your problems 


OTHER GRAPHALLOY 
PRODUCTS: Unique (oil 


free) self-lubricating Bushings 
and Bearings (applicable —450° 
to +700°F.; with expansion co- 
efficient half that of steel will not 
seize shaft at low temperature); 
Oil-ree Piston Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vanes. 


ae ae 
GRAPHITE METALLIZING CORPORATION 


OLIP RINGS 


L a T ) am 


| 1002 Nepperhan Ave. * YONKERS, NEW YORK 
| [_] Ptease serd data on Graphalloy BRUSHES ond CONTACTS | 
OI Send dota on BUSHINGS. 
| NAME & TITLE | 
! COMPANY 1 
; STREET ; 
hase ZONE STATE =<4 
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(Continued from page 146) 
produce a maximum bearing indica- 
ticn error of 18°. But in the nine- 
lobe system each degree of electrica! 
phase angle of the signal corresponds 


to 1/9 degree of bearing, hence the | 


fine system maximum bearing indi- 
cation error would be only 2°. To use 
the analogy offered previously, sup- 


pose that by accident (simulating a| 
site error) one were to displace both | 


the hour and the minute hands of a 


clock by 90° of dial angle, a full) 
quarter turn. The coarse, or hour | 


hand reading, would be in error by 
three full hours or 180 minutes of in- 
dicated time. The fine, or minute 
hand reading would be in error by 
only 15 minutes of indicated time, a 
twelve-fold smaller time indication 
error produced from the same me- 
chanical disturbance. 

The considerations studied in con- 
nection with Fig. 7 show that the 
bearing indication error produced 
by a given reflecting object in either 
a cardioid or a multilobe system 
may vary from some maximum value 
down to zero depending on the par- 
ticular bearing of the airplane. It is 
significance however, to note that as 
the airplane flies all around the bea- 
con, some average value of error will 
be experienced, and that the statisti- 


cal average error is approximately | 
64% of the maximum error, in| 
either system. In other words, a| 
multilobe system will accomplish the | 
same percentage reduction in aver-| 


age bearing indication errors as it 


does in maximum bearing indication | 


errors, compared to a cardioid sys- 
tem. Hence, the site error improve- 
ment comes into play not only from 
the point of view of isolated extreme 
errors, but also from the more prac- 
tically important point of view of 
statistical or average behavior. 
The improved “site freedom” of the 
TACAN omnirange, due to the fine 
ystem, is one of its most useful at- 
tributes. With the present equin- 


ments, which do not exploit the full | 


AIC #63 TONE-BURST SEI 


potential accuracy of the principles 
used, comparative experimental tests 
at various locations have shown very 
substantial reduction in average and 
extreme bearing errors caused by 
site effects, as compared to cardioid 
systems. At sites where a VHF om- 
nirange is practically useless, a TA- 
CAN beacon can still give fairly good 
service. For producing quite accurate 
bearings, the site requirements are 
much easier to meet with TACAN 
than with VHF omniranges. 


Vertical Directivity Considerations 


HANDS OFF 


your oscilloscope 
sweep controls 


ee eee 8 


You use your scope faster and easier 
with an AIC #54 AUTOSWEEP. It pro- 
vides self-synchronization of every sig- 
nal at all frequencies—without adjust- 
ment. Just connect it—and forget it! 
Both positive and negative sweep 
polarities. Hard tube sweep of excellent 
linearity. NET $240.00. 


You can rely on 


AIC IM METERS 


Used by leading manufacturers of qual- 
ity audio equipment such as Bogen, 
Brociner, Fairchild, Langevin, 5S. B. 
Marantz, RCA Victor, Radio Craftsmen, 
Webster-Chicago, Webster Electric, etc. 
From NET $325.00. 


NEW WAY to test 
AMPLIFIER TRANSIENTS 


Do it faster, easier, more accurately with 


@ Do you know about our Logarithmic 
Amplifiers? 

@ Do you know about ovr Preampli- 
fiers for acoustical measurement with 
condenser microphones? 

@ Both are used by leading acoustical 
labs throughout the world. 


WRITE FOR CATALOG T-10 


Cw\ 5s INSTRUMENT 
nl 12) 8 8 | 
Nod ie tie 4Q) COMPANY INC 


. . . . 
In radio systems it is possible to | Dept. 1, 133 West 14 St., New York 11, N. Y 
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IES 


SINGLE 


SPIDER GEAR 
DIFFERENTIALS 


by FORD INSTRUMENT are 
7 ways 
superior 


AVAILABLE IN 
four sizes: 1/8”, 3/16”, 1/4”, and 5/16” 
shaft diameters 
FOR EARLY DELIVERY 


Ford Instrument’s single spider gear 
differentials are engineered to high- 
est military and commercial stand- 
ards ... to provide extreme accuracy 
in addition and subtraction, and in 
servo loop applications. 


1—High sensitivity. 
2—Minimal lost motion. 
3—Precision Zerol gears. 


4—Corrosion- and wear-resistant 
materials throughout. 

5-—Minimum working diameters for 
compactness. 

6—Minimum weights. 

7—Rugged, long-life design. 


FREE a fully illustrated 
data bulletin gives per- 
formance curves and 
characteristics. Please ad- 
dress Dept. Tr. 


@ FORD INSTRUMENT 
COMPANY 


uJ Division of Sperry Rand Corporation 
31-10 Thomson Ave. 
Long Island City 1, N. Y. 


Ford Instrument’s standard components 
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| provide greater range of service 
| without increased transmitter power 
| by concentrating the energy in a 
| desired direction by means of direc- 


tional antennas. In a point-to-point 
communication system both hori- 
zontal and vertical directivity may 
be used. In an omnidirectional navi- 
gation system, obviously only verti- 
cal directivity may be used for this 
purpose. 

Airplanes that are distant from a 
beacon, even if at a considerable 
altitude, are located on a line-of- 
sight that is very close to horizontal 
with respect to the beacon. For a 
steeply inclined line-of-sight to exist, 
the airplane must be quite close to 
the beacon: in this case signal 
strength is no problem. The direc- 
tion of maximum radiaticn should 
preferably be slightly “uptilted” 
above the horizontal; in this manner 
there is less likelihood of strong en- 
ergy hitting low lying nearby struc- 
tures and hills, and thereby produc- 
ing site errors by re-radiation 

To achieve directivity in the verti- 
cal plane, the controlling factor is 
the vertical height of the antenna, in 
terms of wavelengths. The 1000-me 
DME antennas use this principle to 
good advantage: with the 100-mc 
omniranges only moderate use can 
be made before the physical heiet 
would become impractical. With TA- 
CAN operating wholly in the 1000- 
me band, both bearing and distance 
functions make use of considerable 
vertical pattern directivity, with 
practical antenna heights. The 
TACAN antenna central element is 
a vertical stack of seven biconical 
radiators (“discones”) totaling 48” 
in height. The untilt of the direction 
of major radiation is approximately 
5° above the horizon 


System Performance 
Complete system errors include 
instrumental and propagation or site 
errors, the latter quite variable de- 
pending on the location. These are 
very substantially reduced by the 
TACAN fine system. The extensive 
evaluation tests conducted by the 
Air Navigation Development Board 
(ANDB) are reported to indicate 
that over-all equipment and propa- 
gation errors average about three to 
five times greater with VHF omni- 
range than with TACAN. Average 
VHF omnirange errors in the field 
are about 3°, average TACAN omni- 
range errors are about °4 
Distance accuracy is fundamen- 
tally limited by the pulse widths 
used, but in practice depends on the 
refinement of the time measuring 
circuits used in particular models of 
airborne equipment. With present 
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BROADCAST 
QUALITY @ 
Y 


For 


* 


Tron §64 


VARIABLE D* 


CARDIOID 


DYNAMIC MICROPHONE 


Every public address installation 
...every tape recorder...radio 
amateur rig...can have all the 
advantages of the E-V Variable D* 
principle now used to give better 
quality in television and broad- 
cast service. This new high- 
fidelity 664” has a uniform 
cardioid polar pattern, at all 
frequencies. Provides such high 
front-to-back discrimination 

that unwanted sounds are reduced 
by two-thirds, without close- 
talking boominess... gives clear, 
natural reproduction of voice 
and music...almost doubles 
working distance from microphone. 
Exclusive E-V features make the 
“664” highly resistant to 
mechanical shock and climatic 
conditions... guarantee extra 
rugged service indoors and out. 
: Can be used on floor or desk 
stand or carried in hand. 


Model 664. Variable D* Super 
Cardioid Dynamic Microphone 
Uniform response 60 to 13,000 
cps. Output level -55 db 
Impedance 150 ohms and Hi-Z 
Exclusive Acoustalloy diaphragm 
Breath-blast filter. Pressure 
cast case, satin chrome finish. 
18 ft. cable. List price $79.50 
*E-V Pat. Pend. 


wi 


AXIAL RESPONSE 


AUSPONME = 08 
i 


& FRLQUENCY me CHCLED PER SECOND 
Smooth, peak-free response and 
Fs high output permits higher 
: sound level without feedback. 
See your E-V Distributor 

or write for Data Sheet. 


ESlecho Voice 


ELECTRO-VOICE, INC. @ BUCHANAN, MICH. 
Export: 13 E. 40th St. N.Y. 16, Cables: Arlab 
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goes into 
your Cinema 
resistors 


Twenty years of 
experience and 
conscientious 
pride is built into 
Cinema resistors. 


Write for catalogue 


on your letterhead. 


CINEMA ENGINEERING CO. 


DIVISION AEROVOX CORPORATION 
1100 CHESTNUT ST. - BURBANK, CALIF. 


Measure Noise- 
Check Performance 


IN MICROWAVE 
SYSTEMS 


VZ/A\LZ 
aS i 
mie AANY 


MICROWAVE 


Mega-Nodes 


Employing radiated monochromatic light, the 
eight waveguide sizes of KAY Mega-Nodes provide primary 
standards covering the microwave spectrum. Useful for 
measurement of noise figures and receiver gain and sensi- 
tivity, and for the calibration of standard signal sources, 
they also provide a fast and simple check on the per- 
formance of radar and other microwave systems. Avail- 
able in the following waveguide sizes to cover the range 
of 1200-40,000 me. 

RG-69/U, RG-48/U, RG-49/U, RG-50/U, 
RG-51/U, RG-52/U, RG-91/U, RG-53/U 
WR-770, WR-650, WR-510, WR-430, WR-340 
(All WR numbers fluorescent only.) 
Available with fluorescent or inert gas (argon or neon) 
tubes. Noise output fluorescent tubes 15.8 db 
e Noise output argon gas tubes 15.2 db +.1 db. 
e Noise output neon tubes 18.0 db > db e« Noise 
output of inert gas tubes, independent of operating tem- 
perature 
Prices $295.—$595. Including Power Supplies 
per Guide when 3 or more are purchased with 
$100. Power Supply 


KAY ELECTRIC COMPANY 
Dept. TT-1014 Maple Avenue 
Pine Brook, New Jersey 


$167. 
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New) Miniature POWER OUTLETS 


For Small Electrical and Electronic Units 


SMALLEST MADE 
® TAKE STANDARD PLUG 
@ MOUNT FROM TOP OR 

BOTTOM OF FLAT 

BRACKET 
® CHOICE PRE-WIRED 

STYLE, OR WITH 

SOLDERING 

TERMINALS 
® PHENOLIC BLOCK 

HAS BARRIER TO 

PREVENT SHORTS 
® AC and DC 


SHOWN FULL SIZE 


No. 221 (above) with soldering 
terminals and steel bracket 
with #6 clearance mounting 
holes. Also No. 222 with 6-32 
tapped mounting holes. No. 
223 (left) with 8” #14 or #16 
plastic wire leads and steel 
bracket with #6 clearance 
mounting holes. Also No. 224 
with 6-32 tapped mounting 
holes. 


POWERFUL, TOGGLE-ACTION 
DEEP-THROAT PUNCH 


HANDLES OR HEAD 
CAN BE ROTATED 360° 
AROUND PUNCH AXIS 


CAPACITY 
Ve" ROUND THRU 16 GA. 


PRICE, FOB FACTORY — $40 


EXTRA PUNCHES AND DIES 


1/16” T0 9/32” BY 1/64” — 50¢ each 


WHITNEY-JENSEN 
No. 15 PUNCH 


WHITNEY METAL TOOL COMPANY 
734 Forbes St., Rockford, Ill. Since 1910 
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HIGH FREQUENCY 


FOR | WiGH VOLTAGE 


SPACE SAVING APPLICATIONS 


GARDE 


Miniature & Sub-Miniature 
INSULATED STAND-OFFS, 
FEED THROUGHS & SPACERS 


TL 


HERMETICALLY 
SEALED HEADERS 


MULTIPLE TERMINAL 
CONNECTOR HEADS 


Molded as a unit with Bus Bars 
require no insulating backing. 

For users to properly assess 
the outstanding features and ad- 
vantages of Garde Components. 
samples will be sent on request. A 
detailed technical catalog is now 
available. Be sure your name is 
on our mailing list. 

We have complete facilities to 
accommodate your special re- 
quirements, ranging from Engi- 
neering Consulting Service to Pre- 
cision Design and Production. 


GARDE 


MANUFACTURING COMPANY 


MOLDERS OF THERMOPLASTIC ANDO 
THERMOSETTING MATERIALS 
588 Eddy Street, Providence 3, Rhode Island 
Sales Representatives in Principal Cities 
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equipments of DME systems, the 
errors are of the order of 1% mile at 
100-mile range, proportionally less 
at closer ranges, down to a minimum 
error of about 0.1 mile 

In VHF and in UHF bands service 
range is limited not only by trans- 
mitter power and receiver sensitiv- 
ity, but more practically by line-of- 
sight considerations, as affected by 
the airplane’s altitude. Both the VHF 
and the TACAN omniranges reach 
out to 200 miles or more, subject to 
line-of-sight limitations. 

DME service in practice is addi- 
tionally limited by the built-in max- 
imum “search range” of the strobe 
circuits and the associated maximum 
scale of the distance meter. The 
TACAN DME serves out to 200 miles 
(nautical) and so matches the range 
of its associated omnirange function. 


Equipment Models 


So far, only military specification 
models of the equipment have been 
quantity-produced. Under develop- 
ment by FTL for civil use is a less 
expensive and smaller airborne set 
for private fliers. It gives bearing and 
distance, with multichannel service 
under crystal control, but some of 
the automatic refinements of the 
military equipment are lacking. The 
distance is displayed on a number 
wheel or Veeder indicator, as in the 
ARN-21, but bearing indication and 
channel tuning require some man- 
ual control. A preliminary model of 
this type of equipment has already 
performed in initial flight tests. Also 
under development is a civil air- 
lines specification version of an air- 
borne TACAN type DME only. Both 
of these civil TACAN models will 
have, in addition, built-in provision 
for ATC transponder (“radar safety 
beacon”) service 


1955 Transistor 
Specifications 


| In this chart, appearing as Section 
2 of the Sept. 1955 issue of TELE- 


| TECH and Electronic Industries and | 


\listing all the transistors commer- 
|cially avtilable, the address for 
|General Electric was given as the 
| Tube Division, General Electric Co., 
Schenectady, N. Y. The company 
advises that the source should be 
more correctly listed as: Semicon- 
ductor Products Sect., Technical 
Products Dept., Electronics Division, 
General Electric Co., 
| Park, Syracuse, N. Y. 
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SERVO 
MOTORS 


from FORD INSTRUMENT for 
EXTREMELY LOW INERTIA AND 


HIGH FREQUENCY RESPONSE 


@ STANDARD SERVO MOTORS 
in nominal ratings of 
10w, 5w, 2'/2w, 
T'/2w and '/2w 
@ SPECIALS to 


customer requirements. 


Ford Instrument’s 
SeTVOS are available 
voltage models, 
designs, for a 


high precision 
in high and low 
in 60cv and 400cy 
multitude of ap- 
plications. With Ford’s smooth iron 
low-inertia offer thes 
idvantages: 


rotors, they 


© Linear torque-voltage characteristics 
® Linear torque-speed characteristics 
* 


Withstand continuous stalling 


© High torque efficiency 


} FREE—Fully illustrated 
data bulletin gives 
specifications and per- 
formance information. 
Address Dept. TT. 


48 


@ FORD INSTRUMENT 


L Foro | COMPANY 
| | Division of Sperry Rand Corporation 
eas 31-10 Thomson Ave. 
Long Island City 1, N 


Ford Instrument’s standard components 
| 
| 


Rate Servo 
' 


Generators Differentials Motors 


| Ceo 


Telesyn 


Telesyn 
Resolvers 


Synchros 


Integrators 


For product information, 


152 


use inquiry card on last page 


L.. BULLETINS 


—_ 


Resistors 


A 20-page catalog covering its encapsulated 
resistor line has been issued by Cinema En- 
gineering Co. Div. of Aerovox Corp., Bur- 
bank, Calif. Dimensional detail, wattage rat- 
ings, maximum resistance and _ military 
equivalents are described, and both the CE 
100, CE 200, PW 100 and PW 200 series are 
illustrated 


Resistors 


Catalog Data Bulletin G-la giving compre- 
hensive data on construction, specifications 
installation, tolerance, voltage coefficient, 


ratings, insulation and others, on type MV 
high voltage resistors, 8 pages in all, is of- 
fered by International Resistance Co., 401 


No. Broad St., Phila., Pa 


Isclator, Ceramic and Ferrites 


Raytheon Mfg. Co 


, Foundry Ave., Waltham, 
Mass., has 


available four technical data 
sheets, one being on the X-Band Isolator, 
two on the R-22 and TL-20 Ferrites, and 
one on the R-95 Ceramic. Each data sheet 
contains a digest of approximate properties 


Crystal Diode 


Bulletin E-217, a second edition including 
germanium and silicon diodes, glass-encased 


and _ plastic-encased, is offered by CBS- 
Hytron, Danvers, Mass. It contains three 
parts 1. Construction and advantages. 2. 


Electrical and 
and application 


mechanical data. 3. Selection 


Power and Gas Tubes 


The Tube Div. of the Radio Corp. of 
America, Harrison, N. J., has brought out a 
completely revised edition of the Power and 
Gas Tubes booklet. This 24-page booklet 
(Form No. PG-101B) contains technical data 
on 178 vacuum power tubes including forced- 
air cooled tubes and water-cooled tubes 
Each tube is covered by a text description, 
tabular data, and a base or envelope con- 
nection diagram. Price 20¢ 


Transmission Towers 


Bulletin No. 2509 is available 
from the Structur: il and Tower Dept., Blaw- 
Knox Co., Pitts., Pa., describing body and 
leg extensions to both double and single cir- 
cuit towers, in order to obtain desired height 


upon request 


Miniature Tubes 


booklet describing the 
Tube Dept.’s “Operation 
White” is available from the 
ment sales offices in 
and Clifton, N. J. The 
successful lint 
ployed by G.E 
ment in the 
Five-Star” 
and 


A 12-page 


General 
Electric 


Snow 
regional equip- 
Chicago, Los Angeles 
booklet illustrates the 
and dust control process em- 
‘s receiving tube sub-depart- 
manufacture of the company’s 
line of high reliability miniature 
sub-miniature tubes 


Parabolic Antennas 


A two-color 14-page bulletin 
parabolic antennas used for 
vision microwave relay 
by Prodelin Inc., 307 Bergen Ave., Kearny, 
N. J. Antennas described are of the mesh- 
eflector, dipole-feed type in 4, 6, and 10 
toot sizes. 


describing 
radio and tele- 
has been announced 


Laboratory Instruments 


Frequency meters and extenders, 
counters and timers, digital 
data converters, preset counter controllers, 
double pulse generators, and_ electronic 
analog simulating equipment are described in 
short form Catalog C-701, released by Berke- 


universal 
recorders and 


ley Div. of Beckman Instruments, Inc., 2200 
Wright Ave., Richmond, Calif. 
Proximity Meter 

The Fielden Instrument Div. of Robert- 
shaw Fulton Controls Co., 2920 No. 4th St., 


Phila., Pa.. is offering free a 28-page booklet 
describing the proximity meter, a precision 
electronic instrument that measures without 
touching the specimen. The booklet is aimed 
at helping industry and research installa- 
tions find solutions to a wide variety of 
problems in precision measurement. 


Molded 


BLACK NYLON 
SCREWS and 
NUTS 


Insulate and. fasten without 

bushings, washers, etc. 

In stock 6-32, 8-32, 10-32 
are 


NYLON 
Cable Clips 


NyGrip 


Light-weight non-conducting 
support for wiring, tubing, etc. 
In stock Ys” to 12” dia. 


Free Samples... Write 
WECKESSER CO. 


5259 N. Avondale Avenue © Chicago 30, Iilinois 


Are you using the 
TELE-TECH & Electronic 
Industries DIRECTORY? 


. .. an important where-to-buy 
source book including .. . 

e complete listing of electronic products 

e up-to-date list of manufacturers 

e exclusive new Localizer Index 

e extensive listing of trade names 

@ directory of electronic distributors 

e directory of representatives (‘Reps’) 

e TV-electronic consulting engineers 

e TV-radio-electronic engineering societies 


e complete finding index (alphabetical) 


Caldwell-Clements, Inc. 
480 Lexington Ave., 
New York 17, N. Y. 

Telephone: Plaza 9-7880 
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FREED ree 10208 


MEGOHMMETER 


USES 
A self-contained and A.C.-operated instru- 
ment for laboratory or production testing of 
leakage resistance of insulation materials, 
condensers, cables, motors and transformer 


windings. 
FEATURES 

Resistance values indicated directly on a 
four-inch meter protected against over-load. 
Rapid and safe to use, test voltage re- 
moved from terminals, and capacitive com- 
ponent discharged to ground in all posi- 
tions of multiplier switch. Maximum short 
circuit-current limited to 6 milliamperes for 
optimum safety of operating personnel. 
Low resistance in series with component 
under test provides very short charging 
time for even the very largest capacitors. 
Calibration position provided to check ac- 
curacy of 500 volts D.C. potential. 


SPECIFICATIONS 
Range: 1 megohm to 2,000,000 megohms in 
six overlapping ranges selected by a mul- 
tiplier switch. 
Accuracy: Plus or minus 3% on resistance 


values up to 100,000 megohms;: plus or 
minus 5% from 100,000 to 2,000.000 meg- 
oh-is. 


Voltages on Unknown: The voltage applied 
to the unknown terminals is 500 volts D.C. 
and is independent (less than 1%) of the 
value of the unknown. 


Power Supply: 105-125 volts A.C. 50-60 
cvcles 30 watts. 
Dimensions: 9!/. x 10!/. x 8 inches. 


New FREED 


VARIABLE TEST VOLTAGE 
MEGOHMMETER NO. 1620 


A NEW COMPANION 
TO THE INDUSTRY ACCEPTED 


1020-B MEGHOMMETER 
The Freed Type 1620 Megohmmeter is a 


versatile insulation resistance measure- 
ment instrument with a continuously vari- 
able DC test potential from 50 to 1000 volts. 

Components such as transformers, con- 
densers, motors, printed circuits, cables 
and insulation material can be tested at 
their rated voltage and above, for safety 
factor. 


@ Resistance — 0.1 megohms to 4,000,000 
megohms. 
@ Voltage — variable, 50-1000 volts. 


@ Accurate — plus or minus 5% on all 
ranges. 


@ Simple — for use by unskilled operators. 
@ Safe — high voltage relay controlled. 
SEND FOR COMPLETE TRANSFORMER 
AND INSTRUMENT CATALOGS 
INSTRUMENT DIVISION 


FREED TRANSFORMER CO., 


1726 WEIRFIELD STREET 
BROOKLYN (RIDGEWOOD) 27, N.Y. 


NC. 
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Robert S. Butts, formerly associated 
with Crosley Radio Corp. and Federal 
Tel. Labs and a member of the IRE, 
has been promoted to the position of 
Ass’t Chief Engineer of Melpar, Inc., 
Falls Church, Va. Robert E. Miller, 
with Melpar, been promoted to 
Project Mgr. of a group of sections deal- 
ing with research and development re- 
sulting in complete for the 
Armed Services. 


has 


systems 


R. S$. Butts A. B. Essex 


Alois Berny Essex was recently 
pointed Administrative Engineer of 
Ford Instrument Co., Div. of Sperry 
Rand Corp., 31-10 Thomson Ave., 
L. I. C., N. Y. Mr. Essex is holder of 


ap- 


also | 


eight patents for inventions that added | 


punch to the nation’s guided missile and 
anti-aircraft gun defenses. 

H. T. Sterling, president of Wave- 
forms, Inc., N. Y. C., has appointed Dr. 
D. B. St. Clair, formerly with Freed 
Electronics and Control Corp., as Di- 
rector of Research. Dr. St. Clair will be 
responsible for the company’s contract 
research program, and instrument de- 
velopment. 

Charles W. Barbour, formerly ass’t 
chief engineer with Teletronics Lab. of 
L. Island, N. Y., was recently added to 
the staff of Phebco, Inc., 3640 Wood- 
land Ave., Baltimore, Md., Vice- 
President for Engineering. 


as 


Philip Chamberlain, formerly Senior 
Design engineer at Phaostron Co., 151 
Pasadena Avenue, South Pasadena, 
California, has been named Chief Engi- 
neer. 

Rudolph F. Gagg has been named 
group executive staff engineer for the 
eastern divisions of Bendix Aviation 
Corp. 

Bert Solomon has joined the staff of 
Cinema Engineering Div. of Aerovox 
Corp., at Burbank, Calif., as an elec- 
tronic engineer, according to Frank 
Churchill, manager of the product 
engineering section. 

Robert C. Puydak, Houchang Hand- 
jani, Gerald J. B. Crawford, and Bern- 
hard J. Bastian have joined the staff of 
the Edison Research Laboratory of 
Thomas A. Edison, Inc., West Orange, 


N. J. as research engineers, and Juliana | 


D. Sareske and Elizabeth M. N. Bovard, 


| as research chemists. 
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Announcing 


THE ALL NEW 


“AURICON 


PRO-6O00’’ 
for 16mm Optical Sound-On-Film 


a4 Self-blimped for completely quiet studio 
operation. Your sound-recording microphone 
never picks up “Pro-600” Camera noise! 


600 ft. film Magazines, for 16 minutes of 
continuous ‘‘Talking-Picture” filming. 


Synchronous Motor Drive for ‘“‘Single-System”’ 
or “Double-System” Recording. 


$1,165.00 list...for “Auricon Pro-600" Mode! 
CM-75 ‘‘Double-System”’ professional picture- 
camera with built-in features. Also available 
at added cost is ‘‘Single-System” equipment 
for Optical Sound-Track-On-Film, also 
View-Finders, 3-Lens Turret, Critica! 
Ground-Glass Focusing, Tele-Finders, etc. 


Sold with 30 day money-back guarantee, y 
must be satisfied! 


Write for free illustrated 
**Auricon Pro-600"' literature. 


(ani 


Auricon 


A PRODUCT OF 
BERNDT-BACH, INC. 
6926 Romaine Street, Hollywood 38, Calif. 


MANUFACTURERS OF SOUND-ON-FIL 
RECORDING EQUIPMENT SINCE 19 
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extra card is 


601 Ace Engineering & Machine Co.—Shielded enclosures 


sted nere 


DO YOU WANT more 


ABOUT 


below 


ana 


602 Acme Electric Corp.—TV power transformer 635 
603 Aircraft Armaments Inc.—Envelope detector 636 
604 Alford Manufacturing Co., Inc.—Directional antenna 637 
605 Allen-Bradley Co.—Electronic components 638 
606 Allied Radio Corp.—Free electronic parts catalog 639 
607 American Elite, Inc.—Microphones 640 
608 American Lava Corp.—Pressed ceramics 641 
609 American Phenolic Corp.—Cable assemblies 642 
610 Andrew Corp.—Antennas 643 
611 Apex Coated Fabrics, Inc.—Coated fabrics 644 
612 Arnold Engineering Co.—Bobbin cores 645 
613 Audio Devices, Inc.—Audio products 646 
613A Audio Instrument Co. Inc.—Oscilloscope, meters 647 
614 Barker & Williamson, Inc.—Coils 648 
615 Bendix Pacific Div., Bendix Aviation Corp.—Discriminators 649 
616 Berlant Concertone—Tape recorders 650 
617 Berlant Concertone—Distributors for recorders 651 
618 Berndt-Bach, Inc.—Sound-on-film recording 652 
619 Bomac Laboratories, Inc.—Reflex klystron 653 
620 Bourns Laboratories—Subminiature potentiometers 654 
621 Burke & James, Inc.—Photo equipment 655 
622. Burnell & Co., Inc.—Adjustable toroid 656 
623 Bussmann Manufacturing Co.—Fuses 657 
624 Camera Equipment Co.—TV camera accessories 658 
625 Canoga Corp.—Ferrite circulator 659 
626 Chatham Electronics—Hydrogen thyratrons 660 
627 Cinch Manufacturing Corp.—Printed circuits & components 661 
628 Cinema Engineering Co.—Resistors 662 
629 Cleveland Container Co.—Phenolic tubing 663 
630 Commercial Plastics Co.—Plastic clamps 664 
631 Conrac, Inc.—Monitors 665 
632 Cornng Glass Works—Glass capacitors 666 
633 Crosley Div., Avco Mfg. Corp.—Engineering personnel 667 


Only one simple form to fill out 


Write In bexes the code numbers of products for which 
you want information. See list above and on next page. 
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PRODUCTS ADVERTISED IN 
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& Electronic Industries 


Cunningham, Son & Co., Inc., James—Audio switches 
Eitel-McCullough, Inc.—Amplifier klystron 
Electrical Industries Div. of Amperex Electronics Corp.—End sales 
Electro-Mechanical Specialties, Inc.—Relays 

Electro-Voice Inc.—Cardioid microphone 

F-R Machine Works, Inc.—Microwave test equipment 
Factory Enterprises, Inc.—Wire cloth 

Fairchild Controls Corp.—Precision potentiometers 
Fairchild Engine & Airplane Corp.—Transistor analyzer 
Federal Telephone & Radio Co.—Selenium rectifiers 

Ford Instrument Co.—Gear differentials 

Ford Instrument Co.—Servo motors 

Freed Transformer Co. Inc.—Megohmmeter 

Frequency Standards—Microwave filters & pre-selectors 
Gabriel Electronics Div.—Parabolic antennas 

Garde Manufacturing Co.—Terminals & mounts 

Gates Radio Co.—Broadcast transmitter 

General Ceramics Corp.—Ferramic cores 

General Electric Co.—High frequency transistors 

General Precision Laboratory, Ine-—Focusing lens 
General Radio Co.—Sweep drive 

Good-All Electric Mfg. Co.—Capacitors 

Grant Pulley & Hardware Corp.—Industrial Slides 
Graphite Metallizing Corp.—Brushes, contacts & sliprings 
Gray Manufacturing Co.—Engineering personnel 

Gray Research & Development Co.—TV Projection system 
Helipot Corp.—Delay line 

Hickok Electrical Instrament Co.—Tube testers 

Hughes Aircraft Co.—Diodes 

Hughes Research & Development Labs.—Engineering personnel 
Hycor Co., Inc.—Variable attenuator 

International Resistance Co.—Wire wound resistors 
International Resistance Co.—Precision resistors 


Jennings Radio Manufacturing Corp.—Relays 


Listings continued on next page 


Write in boxes the code numbers of products for which 
you want information. See list above and on next page. 
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INQUIRY CARD Not good after Dec. 1, 


PRODUCT INFORMATION ? 


Use the cards below to get it quickly through... . 


Listings continued from preceding page 


669 E. F. Johnson Co.—Tube sockets 

670 Jones Div., Howard B., Cinch Mfg. Corp.—Plugs & sockets 
671 Kay Electric Co.—Microwave systems measurements 
672 Kearfott Co., Inc.—Microwave components 

673 Kennedy & Co., D. 8.—Antenna 

674 Kester Solder Co.—Solder 

675 Klein & Sons, Mathias—Pliers 

676 Kulka Electric Mfg. Co., Inc.—Power outlets 

677 Librascope, Inc.—Analog-digital converter 

678 Lockheed Missile Systems Div.—Engineering personnel 
679 Magnetics Inc.—Magnetic shields 

680 Mallory & Co., Inc., P. R.—Vibrator 

681 Mallory & Co., Inc., P. R.—Cardboard capacitors 

682 Mallory & Co., Ine., P. R.—Rotary switch 

683 McAlister Inc., J. G.—Lighting & production equipment 
684 Measurements Corp.—Megacycle meter 

685 Melpar, Inc.—Engineering personnel 


686 Page Communications Engineers, Inc.—Communication systems 


687 Panoramic Radio Products, Inc.—Sonic analyzer 
688 Peerless Div. Altec Lansing Corp.—Transformers 
689 Polarad Electronics Corp.—Spectrum analyzer 
690 Precision Paper Tube Co.—Coil forms 

691 Pyramid Electric Co.—Glasseal capacitors 

692 Radio Condenser Co.—Capacitors, tuners, assemblies 
693 Radio Corp. of America—Transistors 

694 Radio Corp. of America—Electron tubes 

695 Radio Receptor Co., Inc.—Selenium rectifiers 

696 Raytheon Manufacturing Co.—Germanium diodes 
697 Raytheon Manufacturing Co.—Microwave links 


698 Raytheon Manufacturing Co.—Data on magnetrons & klystrons 


699 Reeves-Hoffman Corp.—Crystal units 

700 Reeves Soundcraft Corp.—Magnetic recording tape 
701 Reliance Mica Co., Ine.—Mica fabricating 

702 Revere Copper & Brass Inc.—Printed circuit copper 


703. Rosen Engineering Prods., Inc., Raymond—Telemetry building 


blocks 
704 Royal Metal Manufacturing Co.—Industrial furniture 
705 Rust Industrial Co., Inc.—Remote control systems 


706 Shalleross Manufacturing Co.—Decade resistances & 
dividers 


707 Solar Manufacturing Corp.—Component & assembly designs 
708 Sprague Electric Co.—Capacitors 

709 Sprague Electric Co.—Wirewound resistors 

710 Stackpole Carbon Co.—Coil forms 


DON’T DELAY—MAIL CARD TODAY 
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711 Stephens Manufacturing Corp.—Microphones 
712 Stevens Mfg. Co., Inc., George—Bobbin winder 

713 Sylvania Electric Products Inc.—Diodes 

714 Sylvania Electric Products Inc.—Engineering personnel 
715 Synthane Corp.—Laminated plastics 

716 Television Digest—TV reference volume 


717 Thermador Electrical Mfg. Co., Div. of Norris Thermador Corp.— 


Transformers 
718 Tinnerman Products, Inc.—Speed nuts 
718A Tower Construction—Towers & reflectors 
719 Transicoil Corp.—Incremental positioner 
720 Transradio Ltd.—Subminiature connectors 
1 Triad Transformer Corp.—Subminiature transformers 
2 Tung-Sol Electric Inc.—Electron tubes 
3. U. M. & F. Manufacturing Corp.—Breadboarding 
4 U.S. Engineering Co. Inc.—Etched circuits 
725 Varfiex Corp.—Insulating tubing & sleeving 
726 Varian Associates—Stalo cavities 
72 Varo Manufacturing Co.—Tuning fork, frequency generator 
728 Victoreen Instrument Co.—Voltage regulators 
29 Viking Electric Co.—Pressurized connectors 
730 Waterman Products Co., Inc.—Pocketscope 
731 Weckesser Co.—Screws, nuts & clips 
732 Welwyn International, Inc.—Vacuum-sealed resistors 
733. Western Gear Corp.—Electrical rotary equipment 
734 Westinghouse Electric Corp.—Silicon power rectifier 
735 Weston Electrical Instrument Corp.—Inductronic D-C amplifier 
736 Whitney Metal Tool Co.—Punch 


FACILITATING INQUIRIES THROUGH READER SERVICE 


Many of the advertisements in this issue of TELE-TECH contain data 
on the latest developments in their respective fields or data on the 
newest features of a particular product. . 
Although the facts are presented concisely in the advertisements, 
much additional information is available to you on request. It is 
offered by the manufacturers, all of whom invite your inquiries. 
Hence TELE-TECH publishes these reader service cards each month to 
make your task as easy as possible. 
Whether you are interested in only one or many of the products ad- 
vertised, a single card will probably meet all of your requirements. 
The extra card is furnished so that when the magazine is routed to 
others in your organization, or referred to by others, they too will 
have an opportunity to use this simple system of getting information. 
In processing the many requests before they are forwarded to the 
manufacturers, TELE-TECH has a fast, ingenious method which protects 
the confidential nature of the requests at all times. 
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Bomac 


125 MW 


REFLEX 
KLYSTRON 


A new and important addition 
to Bomac’s line of microwave products is the BL-800 6780 
Reflex Klystron. 


Rugged and reliable the BL-800 6780 klystron offers 
improved local oscillator performance and dependability 
for X-band radar systems. 

Unexcelled high altitude operation, without pressuriza- 
tion and ease of installation without disrupting associated 
components or plumbing is now possible. 

Controlled manufacturing procedures and rigid testing 
standards assure the user electrical uniformity and 
mechanical stability. 


ry, Light-weight, rugged construction 
2. Low microphonics 
a dae 3. Rapid warm up 
EAT a 4. Lock-nut tuning 
5. Viking connector for convenient 
installation 


We invite your in 
Quiries regarding 
@ ENGINEERING 
@ DEVELOPMENT 
@ PRODUCTION 


BEVERLY, 


GAS SWITCHING TUBES. TR. ATR and Pre TR 
REFERENCE CAVITIES 
REFLEX KLYSTRONS 


BL -8s00/6780 


MA 


DUAL TR and ATR TUBES 
MAGNETRONS - PRESSURIZING WINDOWS 
TRAVELING WAVE AMPLIFIER TUBES 


FOR X-BAND APPLICATIONS 


Frequency Range 8.5 to 10.0 kmc 
Heater Voltage 6.3 v 
Heater Current 1.2 amps 


Resonator Voltage 350 v 
Resonator Current 42 ma 
Reflector Voltage 0 to —1000 v 


Output Bolts to UG-39/U flange or UG-40A U choke for 
Connection 1 x Y’ x 0.050 inch waveguide 
Base Molded flexible leads. 7 inch leads terminated in 
Viking Connector (VP5, 2AAI] plug — VS7, 23C1 hood) 
Cooling Convection 
Tuner Lock-nut 


Bomac Laboratories. Ine 


SSACHUSETTS 


SILICON DIODES 
SHUTTER TUBES 


Catalog on request 
Write(on your company 
letterhead) Dept. T-10 
BOMAC Laboratories 
Inc. Beverly, Mass.. or 
phone Beverly 6000 


WAVEGUIDE SWITCHES 
HYDROGEN THYRATRONS 
SYSTEMS 


RCA-2N77. For 
low-power af applications 
such as in hearing-aid devices, 


RCA-2N109. For af amplifiers 
ond class B p-p power output 
stages of battery-operated 
portable receivers. Two 2N109’s 
in class B p-p circuit will give o 
power output os high as 150 mw. 


Exceptional Uniformity 
Extreme Stability : 


~throughout life! 


, paiaoe metab sosmenu, 
| HIGH- | 
|! QUALITY ! 


eee LL Ld 


For applications where extreme stability is paramount 
... for circuits where very low collector cutoff current 
is essential .. . for services that require exceptional uni- 
formity of characteristics . . . RCA-developed transis- 
tors provide consistent high-quality and dependable 
performance. C/losely-controlled processing and manu- 
facturing techniques assure high-level performance 
initially and THROUGHOUT LIFE! 


Here again is specific technical evidence of RCA’s 
continuous effort to provide advanced-quality prod- 
ucts. For a quick rundown on the ratings and charac- 

teristics of the four transistors pictured here, see the 
chart. For complete technical data, call your RCA 
Field Representative—or write RCA, Commercial En- 
gineering, Harrison, New Jersey. 


ELECTRON TUBES HARRISON, N.S. 


Ry RADIO CORPORATION of AMERICA 
? 


® 


RCA-2N105. For 
low-power af 

applications, such as in 
hearing-aid devices and other 
applications where extremely 
small size is required. 


RCA-2N104, For 
low-power af service 
in communications 
and other types of 
electronic equipment, 


Shown octual size 


The RCA-2N77, -2N104, -2N105, ond -2N109 are hermetically sealed, germanium 
p-n-p aljoy-junction fypes—-and each carries the RCA one-year warranty! 
RCA-2N77 | RCA-2N104 | RCA-2N105 | RCA-2N109 
MAX... RATINGS 
(Absolute Values): 
Collector Volts ~25 30 25 ~20 
Collector Ma. ~i5 —50 ~15 —50 
Coltector Dissip. (mw) 35 up to 150° 35 50 
Operating Temperature (°C) 50 70 50 50 
TYPICAL OPERATION:T 
Collector Volts —4 6 oA ~4.5 
Collector Ma. ~0.7 ~) 0.7 -13 
Alpha (Collector- 
to-base connection} 55 44 55 rot? 
Power Gain {db) 41 4l 42 30** 
Power Output (mw) approx. _- _ _ 7s** 
Source imped. {ohms} 2450 1400 2300 | 375 per base 
connection 
Lood Imped. {ohms} 20,000 20,000 20,000 100 per 
‘ collector 
Noise Factor (db) 6.5 av. 12 max. 4.5 av. - 
Cutoff Freq. (ke) 700 700 750 - 
Figure of Merit for 
High Frequency 
Performance (Mc) V7 1.6 2.6 ca 
* Depends on temperature and circuit parameters TY Large-Signal 
* in common-emitter circuit at 25°C, ambient temp. 
** For 2 transistors in class B of circuit, and maximum distortion af 10 percent a 


